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Ol 3 to Bar ther le, 
b4 and myſterious nature of Fire ex- 
periments, were firſt made above twens-, 
ty gears Ace J but tbe great P/ fculty 
1 cord examining ſuch an untrattable being, 
and ſometimes the want. of Proper inftrumnents. 
for that purpoſe, and more e the" avo- 
cations of my profeſſion, often put a flop ta- my, 
dings therein, and ſeveral times obliged me. 
ta lay them afide for ſeveral years. But Is de- 
re of obtaining à more ſatigfatigfactory know. 
ledge of its myſterious nature, as often. induced. 
me to renew my endeavours, whenever a ſuitable. 
and mare leiſure time offeted;" till I diſcovered 
that Fire at 4. body, which did not mave, and 
at by the ſame Laws of Martian, which all o-, 
cher material ladies do move. amd act ly. Thi 
however did neither diſcourgge, nor a 2 fo 40. 
my. reſearebes,., when leiſure permitted, but ra- 
tber encregſd my defire to know, how,” or by 
what Lows of Motion it did mave and act, 2 
Jpecial as it ſo frequently produced fo many | 
mary, ou and wonderful fir 2 


11 
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the more ſo, as it appeared probable, that a 
right knowleage of its Laws of Motion might be 
of great ſervice, not only by inabling us to ac- 
count more truly and ſatisfattorily for the pro- 
dutizon of ſeveral phanomena in nature, but al- 

Jo for the manner of the production of various 
diſeaſes and their 1 and effetts, as alſo 
for” ſome other extraordinary and wonderful ef. 
ect which are ſometimes produced by heat or 
ire; therefore was a thing of great 22 
which i is much wanted, and defired to be known. 
HAnd as I found that fire was a body of Keb 
an exceeding ſubtile and untrattable @ nature,” 
that it only was, and could be known to us 
the effetts which it produces; therefore the only 
way to diſcover its myſterious nature and laws 
of motion, muſt be by the method of analyſis, by 
experiments and induction from its effects to their 
cauſes, as it probably aduiits of no other. 
method of being known to the human mind; and | 
this, as it is ſo very ſubtile and untracta- 
ble a being, was both very difficult and abo 
riaus. 
But havm kbar experiments, af laſt di N 
covered moſt T its os properties, and 2 | | 
of motion, I thought it the beſt method to re- 
duce them into Propoſitions, and then endea- 
vour to demonſtrate them by the fame experi- 
ments by which they were firſt diſcovered; as 
being the ſhorteſt and cleareſt method of com- 
municating my ſentiments on this eee and ; 


rr N to others. 
| And 


Au at 4 i 5 this nature, was "moſt 
to be ſent to the Royal Society, I en- 
devoured to ring it into as ſmall a compaſi'as 

the repeating: ſa many experuments as were ne- 4 
cgſſary to — — the truth of thoſe. propos | 
fitions would admit of, without regarding the | 
ornaments, or elegancy . of \ flyle: Nor vill a | 
tbing 70 tbis 0 © ps here the demonſtration | 
ofitions erments,  wherem | 
5 often . admit of + 49 | 
the" intentions to expreſs things clearly, intel» . | 
bigibly and truly; and not to fudy how to. 
things prettily, or aorttily, 1 pleaſe ome . | 
critics, or illnatured pedants ; wherefore,. I | 
have not only diſregarded the.ornaments of file, | 
but have avoided the uſe of geometrical: figures | 
and demonſtrations, and have uſed as few ma- | 
| 
| 


thematical calculations as the nature of the ſub» 
ject would admit of; to render it more intelligi- 
ble to thoſe, who may not be well acquainted 
avith thoſe ſciences, and have omitted eve 
thing, but what was neceſſary to prove t | 
truib of the propoſitions, and demonſirate the | 
properties and Laws of "Motion of” Fire, in | 
order to bring it within the compaſs of a paper 
fit to be preſented to that Honourable and 
Learned Society : without taking up too much 
of their time, or giving them too much trouble ; 
Where I am told, it has mer with a ' favour» 1 
ble reception. | 
But ſeveral p 74 defiring that it might be 
publ 100 alone, that thoſe who do not —— 
o- 


viii PR E FA CE. 


Philoſoph 
could not refuſe complying with their requghh 


Rs © ane cake Gn ee 
the Introductian, and added a few Corollaru, 
to etw the neceſfity, and more extenfrve and 


eral theſe Laws of Motion of Fire, 
bY EY. diſcovering and knawing the 


A. the defire of 
rain F fuſe dowry 15 what firſt engaged my 
urtntion to this ſubject ; an impartial relation 
of fatts is what I aim at in publiſhing them, 
that they may be more generally known © And if 
they can any way contribute any thing, either 
towards the further improvement off 
and advancement of Science, or by any ot: 
avay. uſeful to mankind, I ſhall neither ban 
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made ſeveral years: ſince, on the nature of 
| the production of Heat in animal bodies, 
and the many different degvees of it in various diſc; 


eaſes; more particularly on the manner of its be- 


1 and produced in feyers; gave the firſt 
iſe to the following enquiries into the nature of 
Fire, its various degrees, and oftentimes ſecret and 


hidden manner of moving and acting. From theſe 


mes; and ſome e Ieure it ſoon 

2 —— 
ſolely ariſes from Fire; and that even What the 
ancients ſo often mention, the Ofspuos- Capillary: | 
or Callidum Iunatum, did ſolely proceed from it; 
and that the different degrees of heat in men, in 
all their different eonſtitutigns, are produced . 
by the various modes, and"the differ degrees 


its acting. And that notwithſtanding Fire is , 
ing, which has been ſo frequentiy and familiarly” 


uſed in all ages and nations, from the earlieſt ac- 
count of time; its myſterious” nature has been 
little known, and ſtill remains to be the leaſt” 
rſtood of all created material beings. * 

71 was therefore induced to make ſome far- 


ther enquiries into the nature of this moſt Liv : 


MOR: une e thus, it was' firſt nece” 


- ſary 
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ii The INTRODUCTION. 


fary to know what the ancient philoſophers, and 


others, have ſaid of it. 

And as we find that Fire is ſo very extraordina- 
ry and powerful a thing, and fo | a pro- 
duces ſo many great and wonderful effects, it 
was reaſonable to expect a more clear and full ac- 
count of its wonderful nature, than I have been 


able to meet with in any of the works of the an- 


cients. But a few experiments ſoon diſcovered 
its properties to be ſo very myſterious and pecu- 
liar, that it is no wonder moſt of them have eſ- 
caped the obſervation, and evaded the diſcovery 
of the beſt means and inſtruments of the greateſt 
Philoſophers among the ancients. Some of theſe 
properties however were too extraordinary, and 
their effects too great, entirely to eſcape their 
attention and; admiration; but as they found its 
power ſo great and extenſive; its manner of act- 
ing ſo incomprehenſible, and its effects ſo: very 
wonderful, it cauſed various opinions among the 
greateſt philoſophers of difletent ages. Hence 
we find that ſome of the wiſeſt eaſtern nations, 
and particularly the great Zaraduſht, the Zoro- 
aſter of the Greeks, were induced to reverence . 
it as a deity, or more probably, as the moſt live- 
I emblem of the Deity. He probably. knew 

as much, and has written more on the nature 


4 Fire, almoſt 3700 years ſince, than any of the 


"ancients. eithet before or after him. But his Zend, : 
or. Bible, not having been tranſlated out of che 
cient, Perſce into any o of the learned, oe mo- 
n European, languages, nor any, thing: of his, 
but a few extracts from it, by the learned Dr. 
Hyde and Dr. Pococke, we are unacquainted with 
his ſentiments on the nature of fire further than 
What relates to his religion; from whence it a 


pears that how much ſocyer he might know of its 
myſte- 


The INTRODUCTION. ii 
myſterious nature, his ſentiments of it were very 
imperfect, if not abſurd and idolatrous, ſihce his 
followers the Perſees or Guebers worſhip it as a 
deity to this day. We might have had a tranſla- 
tion of his Zend; the moſt ancient book extant, if 
ſelf-intereſted craft, or pious fraud, had not hin- 
dered it: Our not having it, is a loſs to the learned, 
who would thereby have known what his ſenti- 
ments on fire truly were; and probably thoſe on a 
future ſtate, and ſome other curious patriarchal 
opiniohs of the greateſt antiquity, as he is ſuppoſed 
to have been cotemporary with Abraham. For 
truth neither is, nor need to be aſhamed to appear 
any where, let it come from whence it will: And 
no man is obliged to embrace an error, or believe 
a falſhood, at leaſt in our free nation 
The next, after Zoroaſter, that made any enqui- 
ries into the nature cf Fire, are ſome of the ancient 
Greek ' philoſophers, particularly Heraclitus; but 
we have nothing of his on this ſubject, except what 
Diogenes Laertius tells us; the ſum of which is, 
that he found it to be ſo myſterious and powerful a 
being, that 1 was the cauſe or producet 
of all other beings ; which was in fact making it 
to be no leſs than Deity. ' Yet Plato (or his admi- 
rer and tranſlator Marcihus Ficinus) appears to have 
known fomething more of its nature, as he tells 
us in his Timeus, that fire is ſo ſubtile that it per- 
vades all other bodies, and is diffuſed through the 
whole univerſe; Which is fo far coming nearer 
to the truth of the matter, than any of his prede- 
ceſſors. And Hippocrates His cotemporary had 
the ſame ſentiments of it. Hippoc. de Vidtus Ra- 
tione, Lib. 1. bee i DD ON rs 
"IE 2 — with ſome * after _ who find- 
ing it to be ſo very myſterious, powerful, and ſub- 


f 
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tile, thought it to be an uncreated being, and ought 
to be eſteemed and looked upon as. a . rather 
than a material body. From hence we may con- 
clude, that they knew but very little of its nature; 
and ſtill leſs af its properties; and working at all 
of its laws of motion. 
And how ſo extraordinary and powerful a * a] 
frequently producing ſuch — 2 2 hænomena 
nd effects, ſhould thus eſcape the obſervations of 
lar and eminent Kt 0 hers, for ſo many 
paſt, is very ſtrange, Fa or whatever diſcove- 
e ancients might make,. all the accounts that 
— come down to our hands, are ſo ſhort and i im- 
perfect, that they are altogether inſufficient to give 
any tolerable oh or; them, or what their ſentiments 
on them were. It is moſt probable that they tound 
fire to be ſo ſubtile and untractable, and its pro- 
rties ſo difficult to be inveſtigated, as either to 
Bo: eſcaped their obſervations, or eyaded all their 


enquiries. 
3 bave any of the modern philoſophers, 
(excep t the op Boerhaave) been more induſtri- 
ous, or ſucceſsful in their inveſtigations and diſco- 
veries. For it is certain, that of all the material 
bodies in nature which we are yet acquainted with, 
Fire is the leaſt known; and its fingular laws of mo- 
lion, are at beſt much lefs underſtood than the laws 
of motion of all other material bodies. . 
It is certain, that the /aws of motion of all other 
ſpecies of matter, were as much unknown to. the 
ancients z neither were they diſcovered by any of 
the moderns, till the gear Sir Ifaac Newton, by his 
great penetration and ſurpriſing | ny inveſtigat- 
ed and diſcovered them. And if that great phi- 
loſopher had enquired into the fabtile — and 
laws of motion Ty Fire, as he did into thoſe of light 


and colours, he /aws of motion of all other _ 
es 


* 


The INTRODUCTION. + 
dies or matter, no doubt but we ſhould have known 
as much of the. firſt, as we do of the latter, and 
probably more than we can hope for now. 
That ingenious chemiſt Homberg made ſome 
attempts, but not ſufficiently obſerving the follow- 

ing rules, he had the misfortune” to confound Fire 
with Ligbt, taking them to be one and the ſame 
being, as ſome others have done before and ſince 
him, which has led them into great errors: But it 
will be here demonſtrated that they are diſtinct be- 
ings. n 
; Seven others have made ſome attempts this 
way, without making any new diſcoveries, till the 
eat Boerhaave, who wiſely and judiciouſly pur- 
ued that excellent method of inveſtigating the 
cauſes of things by experiments and induction, re- 
commended by the great lord Verulam : As it is 
the moſt certain that the human mind can take, in 
abſtruſe and difficult things, in order to make ſuch 
philoſophical enquiries and diſcoveries ; and is ſuch 
as will certainly lead us to the knowledge of all 
ſuch unknown truths, if we are but ſufficiently 
careful to direct our experiments right, and as 
careful not to admit any thing as a certain ruth, 
but what is evidently obſerved, or clearly demon- 
ſtrated to be ſo. And this is the method by which 
Newton, Boyle, Locke, and Boerhaave, and all 
other great philoſophers ſince his lordſhip's time, 
have made diſcoveries; a method which Sir Iſaac 
Newton alſo recommends to others: As in ma- 
<< thematics, ſays he, fo in natural philoſophy, the 
< inveſtigation of difficult things by the method 
of analyfis ought ever to precede the method of 
* compoſition.— This analyſis conſiſts in making 
« experiments and obſervations, and in drawing 
« general coneluſions from them by induction, 
« and admitting of no objections againſt the con- 
B 3 « cluſions, 


* 
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e cluſions, but ſuch as are taken from experiments, 
or other certain truths. And although the ar- 
% guing from experiments and obſervations by in- 
« duction, be no demonſtration of general conclu- 
« ſions; yet it is the beſt way of arguing which 
the nature of things admits of, and may be 
looked upon as ſo much the ſtronger, by how 
much the induction is mare general.---By this 
% way of analyſis we may proceed from motions 
< to the forces producing them; and in general, 
from efiects to their cauſes, and from particular 
* cauſes to more general ones. till the argument 
ends in the moſt general.---For hypotheſes are 
<< not to be regarded in experimental philoſophy.” 
And thus Boerhaave with indefatigable induſtry 
2nd great penetration, judiciouſly enquired into, 
and made many curious obfervations and experi- 
ments upon Fire, by which he diſcovered much 
more of its myſterious nature, than all his prede- 
ceſſors had done beſore him. But although this 
learned Prefeſſer did thus diſcover moſt of its ſubtile 
froperties ; yet be had not leiſure to proceed fo far 
as to diſcover its lat of motion, and to eſtabliſh 
them as ſuch, by demonſtrating that it always 
moves and acts by them; that was not his inten- 
tion, but to diſcover the nature of Fire, and ſhew 
Its uſe and application in a chemical way; and fo 
tar he conſidered it in a philoſophical, mechanical, 
und chemical light. See his Elem. Chem, Vol. I. 

de Igne, | 
1 his therefore induced me to attempt a diſco- 
very of ts laws of motion, and to endeavour to 
cſtabliſh.them as ſuch. And as Fire, though ſo 
irequently uſed, yet js a thing which is only knawn 
to us by che effects which it produces, how great 
and wonderful ſcever thole may be; it . ä 
* 


* 
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ly follows, that the only way by which we can ob- 


tain the knowledge of its nature and laws of motion, 
muſt be by the method of analyſis, as it admits of no 
other method of being known to us, but by making 
careful obſervations and experiments, and drawing 
concluſions from its effects by induction to their 
immediate and particular cauſes; and again from 
their particular cauſes, to the more general ones, 
till we arrive at the moſt general, viz. Its laws of 
motion,. as the great Newton adviſes, And as I 


formerly had the opportunity of ſeeing the learned 


Boerhaave make ſome experiments upon Fire, I have 
taken ſome of them from him, as alſo from other 
ingenious authors (whole inſtruments I could not 
have, nor procure ſuch to be made) which I grate- 
fully acknowledge, eſpecially ſuch of thoſe expe- 
riments as were the moſt uſeful and applicable, 
and would contribute the moſt either to explain the 
myſterious properties, or to diſcover the ſubtile 
and hidden modes of motion of Fire : Some of 
which experiments 1 have repeated, and have alſo 
added ſeveral others which are new, more eſpecially 
1n the uſe and application of them, in order to dy- 
cover its laws of Bitte — „ 

But as I found in theſe enquiries and expeti- 


ments, that moſt of the properties of Fire, and all 


its modes of moving and acting, were ſo different 
from, and ſome of them ſo contrary to the known 
laws of motion of all other matter, it often cauſed 
me to doubt their being true, which wich the fre- 
quent avocations of my profeſſion, and ſometimes 
the want of proper inſtruments where I was, put a 


ſtop to my proceedings therein, and obliged me to 


lay them aſide for ſeveral years. And ſeeing that 
the very name of new laws 4 motion, of any kind 

of matter, how true ſoever th 
fr | 4 _ bly 


2 


ey might be, proba- 
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| bly would be thought to be a ſufficient reaſon for 
rejecting them, eſpecially as we have been always 
taught that the laws of motion diſcovered by Sir 
Iſaac Newton, are ſufficient to account for the mo- 
tions and actions of all material bodies; as they 
certainly are for the motions of all matter yet 
known, Fire only excepted, which has not been 
ſufficiently enquired into, and will be here demon- 
. ſtrated to be a body which moves and acts by diffe- 
rent /aws peculiar to itſelf only: Notwithſtand- 
ing theſe difficulties, often obliged me to lay aſide 
my experiments for a conſiderable time; the de- 
ſire of obtaining the knowledge of its laws, in- 
| duced me ta reaſſume them, whenever leiſure of- 
fered, till I had obtained a more ſatisfactory know- 
by ledge of its properties, and ſingular modes of mo- 
tion. And though they are ſo different from, and 
apparently contrary to the known laws of motion 
of all other matter; yet as repeated experiments 
demonſtrated their truth; and as theſe actions of 
fire appeared to be general, and extended every 
where, even through infinite ſpace, I could not 
teject them as being either erroneous or untrue, 
though they were fo different from the laws of mo- 
; tion of all other matter: Since it is as poſſible that 
the Divine Being may have given different laws of 
motion to different ſpecies of matter, as to have creat- 
5 ed and given exiſtence to different kinds of matter: 
And that Light, as well as Fire, are compoſed of 
different elements from thoſe of all other kinds of 
matter, will appear from a more full and o+ 48 
| examination of their peculiar properties, tho? they 
y are two different beings ; and we cannot ſay that 
| there is not almoſt as great a variety of ſpecies of 
matter exiſting in different parts of the univerſe, 
as there is a variety of other beings. ty 
ET at 
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that Fire is formed or compoſed of elements which 
are greatly different from the elementary particles 
of all other ſpecies of matter which we are yet ac- 
quainted with, will appear from the following pe- 
culiar properties and motions of Fire, Firſt, Fire 
is a body without gravity ; and in the place of gra- 
vity it has a peculiar tendency equally every way, 
as will be demonſtrated hereafter : But all other 
bodies or matter gravitate towards the earth, or ſun, 
&c. Fire is a body which eaſily penetrates and freely 
pervades all other bodies whatever, even the moſt - 
denſe and hard; which no other bodies can do (ex- 
cept light, which only penetrates and- pervades all 
black and diaphanous bodies.) It alſo pervades and 
paſſes ſwiftly through the moſt denſe and hard bo- 
dies, as through. wires of gold and ſteel ; which 
no other bodies can do. Fire is a body which is 
always attracted and collected by the motion and 
_ attrition of all other bodies. But all other mate- 
rial bodies are abraded, diſſipated and diſperſed by 
motion and attrition. Fire is a being whoſe con- 
ſtituent elements are in a conſtant and continual 
Rate of repulſion from each other, and the nearer 
they are brought to contact with each other, the 
more ſtrongly they repel each other. But the 
nearer that all other bodies are brought to contact, 
the more ſtrongly they attract each other, and the 
more firmly they cohere; air and fire only except- 


ed. Fire is a being, which when it is collected into 


a given ſpace in a great quantity, can diſſipate and 
2 £2 27 reſtore itſelf by its own W 
to a ſtate of equilibrium and reſt again, as it was 
before being thus collected; which no other ſpecies 
of matter can do. And laſtly, Fire is a "oo 
which is put in motion, and cauſed to move wi 
great velocity and act with force, by light 1 b 
„ m 
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from the ſun But no other bodies are cauſed to 
move by light; for it is light that puts the fire in 
motion, and then the fire puts the elements of all 
other matter in motion. | 
That Fire is endowed with all theſe peculiar pro- 
rties and ſingular motions and actions, I hope 
will be ſufficiently demonſtrated by the following 
propoſitions. And as it appears that many of them 
are ſo very different from the motions and actions 
of all other kinds of matter yet known, I think 
we may ſafely and juſtly conclude (eſpecially as we 
know nothing of the nature or formation of mat- 
ter, but from its effects) that fire is a being which 
is formed of elements, as different from the nature 
of the elements of all other ſpecies of matter, as 
all its modes of motion and action are different. 
And as Fire is ſuch an extraordinary and peculiar 
being, T have firſt endeavoured to demonſtrate, b 
the Flowing propoſitions and experiments, that it 
is a real body (though ſome have denied that) 
which may be collected into, and contained in a 
given ſpace; and can move from place to place, as 
matter or body in motion does, and therefore is a 
material body; and can by ſuch motions act with 
great power and force. And then I have endea- 
voured to demonſtrate that it is a body which does 
not move and act according to the known laws of 
motion, by which all other bodies do move and 
act; but that it always moves and acts by certain 
other laws of motion, which are peculiar to itfelf 
only, and not to any other ſpecies of matter that 
we are yet acquainted with, And then by an ex- 
perimental enquiry into thoſe its ſingular properties 
and modes of motion, I endeavoured todiſcover what 
they are, and how they act, fo as to produce thoſe 


exe nal * And from 2115 its peculiar 
pro- 
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properties and modes of motion thus diſcovered 
and known, I was enabled to diſcover which of 
thoſe modes of motion and action are truly and 
properly the laws of motion of Fire. 777 0055 

And inaſmuch as theſe Jaws of Fire are ſo diffe- 
rent from the laws of motion of all other matter, 
it was neceſſary to enquire hy the ſame methods, 
whether they did any way interfere with, or hinder 
any other bodies from. moving according to their 
own laws of motion, or not? And accordingly I 
ſoon found, that though theſe laws of fire are ſo 
different from the laws of motion of other matter, 
and are alſo ſo veryiextenſive and powerful; yet as 
fire ſo eaſily, penetrates and freely pervades all other 
bodies, it never either in its ſtill ſtate, or in its 
uſual and common motions, either when put in 
motion by liglit, or by its own repulſive power, 
does interfere with, nor any way hinder any other 
bodies from moving and acting according to the 
direction of their own laws of motion, except in 
ſome particular caſes, for a momentof time, where 
the quantity of fire is great, and its. velocity and 
force violent, as in the action of lightening, the 
exploſion of gunpowder, &c. where its force is ſo 
great as to exceed and overcome the laws of mat- 
ter, and diverts and hinders other bodies from 
moving and acting according to their own laws for 
a few moments; but the inſtant that the action of 
fire ceaſes, or is paſſed over, their own laws of mo- 
tion as inſtantly take place again, .and they move 
and act according to them. Neither do the laws 
of motion of other matter interfere with, or any 
way hinder fire from moving and acting according 
to its own laws of motion, how different and con- 
trary ſoever they are, or may appear to be. But I 
alſo found by thoſe experiments, that the laws of 
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motion of Fire are ſo neceſſary to continue the exiſt- 
ence and well-being of all other material bodies, 
that they could not fo continue to exiſt without fire 
and its laws and actions. Wherefore I have added 
a few corollaries, in order to ſhew that the /aws of 
motion of Fire are ſo abſolutely neceſſary to continue 
the exiſtence, and preſerve the well-being of all 
created material beings both animate and inani- 
mate, in that beautiful order, ſtate and condition, 
in which they now exiſt, that they could not ſo 
continue to exiſt without them; neither could 
many other phænomena of nature be produced, 
nor could they and their effects be rationally and 
clearly accounted for by the laws of motion of mat- 
fer, without the aſſiſtance 'of theſe laws of Fire. 
Becauſe it is demonſtrated, that if Fire did not 
move and act by, and according to its own laws in 
the manner hereafter explained, there could be no 
animal life, ſenſation, or motion, nor any animals 
in being; neither could there be any vegetable 
life, or vegetables for animals to ſubſiſt on, and 
be nouriſhed with, without the aſſiſtance of fire, 
and its laws and manner of acting: Becauſe with- 
out it and its power of acting, all matter, and all 
material beings, would be one mmoveable, inac- 
tive, inert, ſolid cold maſs at perfect reſt. 
And in order further to confirm the truth of 
theſe latos of Fire, T endeavoured: to account for, 
and explain ſeveral of the principal phenomena of 
nature, wherein fire is concerned as a principal, or 
ſole agent, and alſo for ſeveralof the extraordinary 
effects which it frequently produces, by and agree- 
ably to thoſe ids /awws, till I was fully ſatisfied, and 
clearly convinced by demonſtration, that theſe laws 
which J have hereafter preſumed to call the laws of 
motion of Fire, are really and truly .the _— 
Retten 1 
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which it always moves and acts, and produces all 
its effects, and that as conſtantly and invariably. as 
all other matter or bodies do move and act by their 
laws of motion. Wherefore ILhave reduced thoſe 
= wore of motion and . - gn 
Torms « prꝗpoſitions, or iaws, that they may be 
more eaſily expreſſed, and clearly. comprehended, 
and be more readily received and eſtabliſhed as the 
laws of motion of Fire. 
This method of proceeding by experiments, is 
generally both tedious, laborious, and expenſive, 
yet is it the moſt certain and ſure way to the know- 
ledge f . (ZPYMY 

And having thus at laſt arrived at the knowledge 
of all or moſt part of the peculiar properties, and 
the ſingular laws of motion of this ſubtile and 
myſterious being; I have reduced them into prope- 
ſitions,, and then endeavoured to demonſtrate the 
truth of them, by ſome of thoſe experiments by 
which they were firſt diſcovered, and then to con- 
firm their truth again by More experiments and in- 
duction, as being the ſhorteſt, cleareſt, eaſieſt, and 
beſt method of communicating my ſentiments on 
this myſterious and difficult ſubject to others. 

And laſtly, As Ehad not leiſure to purſue theſe 
ſpeculations and experiments further, I have added 
a few. queries in order to excite others, who may 
have more leiſure, a better apparatus, or greater 
abilities, to purſue them, and make further diſco- 
veries in this, or in any other branches of the im- 
menſe and unlimited field of nature, to the further 
improvement of knowledge, and the advancement 
of ſcience. 850 . | 
Ho well I have ſucceeded in this taſk, I muſt 
leave to the candor of my readers ; being ſenſible 
that with all the care and caution which I could 
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poſſibly uſe, ſo ſhort and confined is the extent of 
the human mind, fo infinitely extenſive are the 
bounds of nature, and ſo ſubtile and untractable 
is this wonderful being called Fire, that ſome of 
its moſt myſterious properties may have eſcaped 
beſt attention; and if ſo, muſt be left to the 
diſcovery of future time. 2 


- 


* * r 
- g 4 
y * 4 - ” . * 4 
AJ * 2 * 1 4 $ 1 * oj 
4 20 4 * * - E- + ! 
TT Pen 
5 % + o 
- 
— = * » * 
2 *, ; "2 ? 


Nature, e &e. 


0 FP i 


A E& RK” ER 


\HAT TEN which we call Fire wot f meh n 
an extraordinary nature, and is endowed © * 
with ſuch wonderful properties, and moves 
Me 50 by ſuch ſingular and peculiar laws of mo- 
tion, which are ſo very different from, and con 
to the well known laws of motion of all other , 
cies, of matter that we are yet acquainted : with x 4 
id is neceſſary to beſpeak the candour of my readers, 
at leaſt ſo far as to requeſt them to ſuſpend their 
judgment and cenſure, till they have read 8 
duly conſidered the demonſtrations of the follow- 
ing propoſitions : From which and the exper!- 
ments, we hope it will appear that Fire is a body , 
endowed with all the following ſubtile and myſte- 
rious properties, which are peculiar to itſelf only; 
and from thoſe properties, thus known, we ſhall 
by the method I; analyſis from its effects to their 
cauſes, by other experiments and induction, be 
enabled to diſcoyer and demonſtrate its true laws 
of motion. And it is hoped that no one will either 
6 oppo poſe them ſolely becauſe they are different from 
the laws of motion of all other matter, or reject 
them becauſe they are new to them, ſince 9 : 
A. | WS Ta 
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laws as ancient as fire itſelf, though they were un- 
known to us before. SY 

As the diſcovery and knowledge of truth in n this 
matter is what I aim at, I requeſt no man's aſſent 
to the truth of any of them, any further than ei- 
ther the demonſtrations, or the reaſon and fitneſs of 
the things, may inform and convince his judg- 
ment; and if I am miftaken in any point, I ſhall 
be willing to be ſet right; as I defire not to impoſe 
a miſtake or error upon others for a truth: And 
no judicious man will reject them becauſe they are 


uncommon or new. 
7. 

Prop. 1 Fire is a Toe which criſes in all — 
er in every part of ſpace in the whole univerſe. i 


That Fire exiſts, though often Mages ted by 
any of our ſenſes, and in a conſiderable quantity 
too In every — of this terreſtrial globe, even in 
the coldeft 1 polar regions which have been yet 
diſcovered, — Pohich rn men have been able to en- 
dure, is evident from the following ſimple experi- 
ment, among ſeveral others: Nay, the greateſt 
and hotteſt degree of fire may be inftantly — oof 
out of the coldeſt air, in the coldeſt re „ by. 
the motion and attrition of one hard againſt 
another. 

The hotteſt and nit degree of fi may be 
inſtantly collected in Greenland, Spitſbergeen, Ice- 
land, or in Tartary, folely by the 7 lion and at- 
trĩtion of à piece of flint unt a piece of ſteel, 
which in a moment burns and melts the abraded 
particles of the flint and ſteel into glaſs; and yet 
the greateſt and hotteſt degree of fire which human 
art can make with the beſt fewel, will not burn 
ſuch ſmall abraded parts of flint and ſteel into glass 
in ſo thorr a ſpace of time. 


Let 
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Let that ſpark of fire {6 collected, be put to a 
great quantity of the beſt and drieſt fewel, in that 
cold place, and a prodigious great quantity of fire 


- 


Here all this great quantity of fire which was 


thus ſoon collected, exiſted in a ſtill ſtate of equi- 
librium in the circumambient cold air, and in the 


adjacent earth and ice in that cold place, at that 


time, the ſun being then below the horizon, ſo 


that no fire could he emitted from it, of be col- 
lected from it then at that place. Neither was the 


fire new created for poor impotent man can create 


nothing; but was onſy collected by the motion and 
attrition of the flint and the ſteel againſt each 
other; and was continually collected afterwards 
and increaſed by the motion and attrition of the 
conſtituent particles of the fewel and the elements 
of the fire upon and agaifift each other, which ſo 
continued to act upon each other, till the elemen- 


tary parts of the fewel were all conſumed, and 


diſſipated or carried off with the fire, as it returned 
into the air and earth again from whence it came, 
and was reſtored to its ſtate of equilibrium and reſt 
as it was before, where it would always remain at 
reſt, if it was neither collected again by the motion 
of other bodies, nor put in mation by the direct 
ing power of light from the ſun, as will be de- 
monſtrated hereafter. Prop, III. IV. and Law L I. 
The greateſt degree of cold that ever was oh- 


ſerved in Iceland by Fahrenheit's mercurial ther- 


mometer, reduced the mercury in it as low as No. 
o, in which cold one would ſuſpect that there was 
very little or no fire exiſting; yet the fame inge- 
nious artiſt did by a mixture of */alts, ice, and Jp 
of nitre, produce a degree of coldneſs in hd 


greater by 40 degrees; but what is {till more ſur- 
ee een 
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prizing and almoſt incredible, Dr. J. G. Gmelin, 
in his Preface to. his Flora Sibirica, tells us, that 
be found the mercury in De Liſſe's thermometer 
at Kirenginſki in Siberia, to fall as low as 280, 
which is equal to 120 degrees below o in -Faren- 
heit's thermometer, which is 80 degrees colder 
than that artificial cold made in Holland, and 120 
colder than in Iceland (if there is no miſtake ei- 
ther in the obſervation or ealeulation) which is the 
greateſt degree of cold ever yet known : And yet 
we cannot aſſert that no fire exiſted in that greateſt 
degree of cold yet known at Kirenginſki 3 for if 
the ſame experiment had been made there with 
Spirit of Nitre, as was in Holland, it probably 
would have cauſed the Mercury to deſcend 40 de- 
grees lower ſtiil; or, if art ſhould encreaſe that 
coldneſs ſtill faccher, it would be a proof, that 
fire did exiſt in that 120 degrees of cold grrater 
than o; and as both people, and ſome other ani- 
mals lived there; no doubt, but ſome fire ſtill ex- 
iſted in chat cold air and earth, as they had fires. 


there. And ſeeing that ſo great a degree of fire 


may be ſo inſtantly collected, in the coldeſt places 
yet known in this terreſtrial globe; may we not 


conclude, that if there are any places, which are 


ſeveral degrees ſtill colder than it, that fire may 
probably de collected i in (thoſe colder planes in the 
ſame manner. 

And inaſmuch as; Fire thus, exiſts i in the coldeſt 
places on this earth, may we not conclude, that it 
is extended throughout the whole ſolar ſyſtem, 
it not through infinite ſpace. This laſt hypothe- 
les, (for ſo I muſt call it) ſeems to be very 
bable, when we conſider, that the elements P Ere 
re in a conſtant ſtate of repulſion from 4 
Other, till reſtored to a ſtate of equilibrium and 


reit, a will be demonſtrated hereafter. Law II. 
Fire 
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Fire does not only thus exiſt in every part of 
ſpace, but it is equally diffuſed in and through 
all other bodies whatever; tlirough the moſt ſolid 
denſe and hard, as well as through the moſt light 
and rare, in an equal manner, unleſs this diffri- 
bution is hindred, or changed, by the directing 
power of light from the —— or by the motion of 
other bodies as will be proved e Law I. 
and II. For, if we place che moſt accurate ther- 
mometer in the filings of i iron, gold, or marble, 
or in whatever. body you place it, it will ſnew the 
ſame degree, of heat or coldneſs, as it will when 
it is placed i in ſilk, cotton, feathers, wool, water, 
rectified ſpirit of wine or air, provided that they 
are all firſt equally expoſed openly in the air for 4 
ſufficient: time: Which ſhews that Fire equally 
pervades all bodies alike; through infinite Bok if 
not hindered by the above-mentioned cauſes 
Let it is moſt probable that Fire is not able to 
penetrate and inſinuate itſelf into the ultimate im- 
penetrable elements of bodies, but is repelled by 
them, when it exerts its force upon them ;- and 
the more ſo, the greater the force is, by which it 
endeavours to penetrate them: Hence, ſome de- 
gree of attrition. maſt ariſe between fire and other 
bodies; but fire itſelf does not in reality pene- 
trate and reſide in the proper ſubſtance of bodies, 
but only in the ſmall vacuities left between their 
ultimate elementary particles. Hence we muſt 
conclude, the r, or impenetrability of De- 
nocritus is proper to Fire, as well as to all other bo- 
din as ther great Heer El. hem. 9 
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of the "mod fehle fold, hardy. ſmook , and ſmalleſt 
. all matter yet unknown, © 
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* Notwithſtanding, that Fire | is ſuch an exceeding 
ſubtile being; yet when it is inquired into, in a 
ſuitable and proper manner, it may be rendered 
ſo perceptible. and evident to ſeveral of our ſenſes, 
that it may be demonſtrated to be a real corpo- 
real ſubſtance, or body. | 
- Firſt; Fire is ſomething that is extended, and 
fills ſome ſpace, and may. be moved from place to 
place; and conſequently may be meaſured by geo- 
metrical lines; and can act upon all other bodies 
with great power and force, and move with great 
velocity, &c. all which give us a true idea of 
what is called body; as the following e — 
will more fully prove. 
Collect this pure Fire with a glaſs globe, or an 
electrical machine, into a receiver, which»is well 
lined or coated with a metalic ſubſtance, as in the 
uſual manner in ſuch experiments; and let a wire 
of any metal be extended from near that receiver, 
to as great a diſtance as you pleaſe,” then let an- 
other wire be returned from near the end of the 
firſt wire, and fo place as many wires to pals fore- 
wards: and back again, as you pleaſe; let theſe 
wires be ſo placed that their ends may not touch, 
but come as near to each other as the gj of an 
inch: Then bring the end of the firſt wire by the 
means of the machine, as uſual, in this experi- 
ment, to touch the reciever; and the fire which 
is collected in it, will inſtantly paſs along through 
all the wires with great velocity, and will jump 
over the ends from one wire to another, and ſo 
on to and through all the wires; and as it paſſes 
or jumps over from one wire to another, it will 
give a viſible flaſh of fire, and at the ſame time 
make an audible noiſe, or-ſnap : And if the wire 
is touched with the finger of a perſon not elec- 
trified, or Who has a e e 
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1 1 FIRE. e a Sd 
tis body; the fre will paſs from tie wie ans his 
body, and give him à ſmart ſtroke or ſhock ; ſo 
that 50 4 both ſee, hear, and feel the fire act 
upon his body or ſenſes, as matter or Lack ng 
motion acts upon us. 

By. this experiment, it evidently appears, that 
fire is a real body, which was collected in a con- 
ſiderable great quantity into a certain given or 
circumſcribed ſpace, which ſpace it quitted and 
paſſed on into another ſpace, and fo. ſucceſſively 
on to many other places, as matter or body in 
motion does; and conſequently muſt be a real 
ſubſtance : And that it is truly corporeal, is evi- 
dent to no leſs than three of our ſenſes, ( 
this has been denied by ſome perſons, who at t 
fame rime have readily ani d in knowing that 
many other things are, which only are perceived 
by one of our ſenſes:) But this fire, whilſt it is 
thus in motion, may be clearly ſeen, diſtinEtly 
heard, and ſenſibly felt, therefore it muſt be ſome- 
thing that is D A e ee eee 
ſenſes and bodies as matter or body acts. 2 

Fire is not only thus 2 ——. to be a. 
— but we make it appear to be a hody 
compoſed of the moſt ſimple, ſolid; hard, ſmooth, 

_ the ſmalleſt elementary particles of all mat- 

For if the ultimate elements of fire were not 
fack as above deſcribed, 22 rp not ſo e 
penetrate, pervade, and ſo free quickly. 
through the fold ſubſtance of thoſe ene as we 
ſee it does. 
Let us 0 wires in this iment to 5 
be made of gold, which is the moſt ſolid and 
denſe of all metals, and conſequently has the 
ſmalleſt pores; and the fire will be found to paſs 
through them with the ſame eaſe, and with the 
ſame inconceivable velocity, as it did through the 
iron or braſs wires. 
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CF If * be obj ected, that the fire does not Paſs 
on — ſurface only ; che contrary is demonſtrated 
by covering the wire with wax, (which is a ſub- 
ſtance, through which fire will not eaſily paſs, as 
| it is a viſcid pabulum of fire.) And the fire will 
| paſs as freely and ſwiftly through the wire, as it 
| did befor the wax was put on; therefore it muſt 
| paſs through the body of the wire. 
| Take a globe of ſolid gold, or a diamond, the 
11 heavieſt and hardieſt of all bodies, place- them ina 
| {trong ſire till they are red-hot; then take them 
out of the fire, and divide them into two hemiſ- 
pheres, and you will find that the fire is equally 
diſtributed into every part or point, and between 
every ultimate elementary particle of them. Let 
them cool, either when divided, (or without divi- 
ding them,) and the fire will eſcaqe out of them 
by its repuſſſve power, without altering them, or 
| changipg their form in any reſpect, and will it- 
: ſelf remain to be immutably the — fire, though 
it was ſo intimately mixed and diſperſed between 
every elementary particles of Wenk bodies, but a 
little before. 
In theſe experiments, if the: canicles of the 
| Fre, were not excceding ſinall; nay, conſidera- 
bly ſmaller thian the particles of the gold, or the 
e. which are the denſeſt and hardeſt of all 
bodies known, they could not fo eaſily pais into, 
and again cut of thoſe! bodies, without changing 
their form; yet we ſee that they actually do ſo; 
conſequently the particles of fire muſt be Feet 
Ing ſmall, or the ſmalleſt know. 

Again, if the particles of the 77 ire, were not 
the moſt: Simple, that is, if every ſingle elementary 
particle of Hire, was not of the ſame nature, mat- 
ier, and form with che _ they wauld be = 
| IAB Þii. 118 cqu 
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equal, Harder in one part than in another, or it- 
regular in their form; and conſequently muſt meet 


wh a reſiſtance from the ſmall pores of the gold 
or diamond, which pores muſt be exceeding fmall, 


as they are ſuch denſe or hard bodies; conſe- 


quently the particles of the Fire could not paſs 


through thoſe very ſmall pores ith ſo much eaſe, 
and with fo great a velocity, as we ſee they do, 
if they were not exceeding f 15 wy as "EP as ex- 
ceeding ſmall. 

Neither could the particles of Fire paſs mn 
ſuch denſe ſolid bodies, unleſs they were perfectiy 
ſmooth alſo. For if their Furfaces were — 
rough, pointed, or hamated, thoſe! higher parts, 
points, or hooks, muſt frike againſt thee ſides of 
thoſe minute pores of ſuch ſolid bodies, and be 


retarded or ſtopped in their motion, which is con- 
trary to fact: Or if they were pointed or hamated, - 


thoſe points, or hooks, and higher parts, muſt be 
abraded and broken off, and conſequently the 
elements of fire muſt be changed, and fire itſelf muſt 
undergo perpetual alterations, and have its nature 
changed, and muſt at laſt itſelf be deſtroyed, which 
is contrary to all obſervation and fact. Where- 


fore we may juſtly conclude, that the elementary 


particles of Fire, are not u g 0 ſmooth 
and poliſhed, but that they are, ct Spheres, 
becauſe that figure is the leaſt t the moſt 
ſolid and durable, and every way the fitteſt for 
quick motion, as well as the fitteſt and moſt ca- 

Pay of 5 and Fra Wo get 
dies. - | 
Laftly, theſe arias elements of Frags. are pro- 
bably the moſt ſolid of all bodies. By a ſolid, I 
mean, that extended ſubſtance or being, which 
makes an infinite reſiſtance to all other bodies: 
And: by . that extenſion which admits and 
WY eee n 
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tranſmits bodies. An abſolute ſolid is ſuch an ex- 
tended being, as in which there is not the leaſt 
penetrable ſpace; but which is through its whole 
extenſion, and in every geometrical point of it, 
perfectly impenetrable. A body compoſed of 
paticles thus perfectly ſolid, but ſo united toge- 
ther, that there are the leaſt ſpaces conceivable 
left between them, is a denſe body, but is an ex- 
tended being, which is partly body, and partly 
ſpace. Hence it is evident, that the ſmalleſt 
elements of all bodies, muſt be the moſt ſolid: 
For in theſe ultimate elements, it is probable that 
there are no pores, hence they are perfectly ſolid, 
and conſequently not to be divided by any other 
bodies, but remain immutably the fame.  . . 
That Fire is ſuch a body, which is compoſe 
- of thoſe ſmalleſt ſimpleſt, ſmootheſt, hardeſt, and 
the moſt ſolid elementary. particles, appears from 
its ſo eaſily penetrating, and ſa quickly perva- 
ding all other bodies whatever, and ſtill remain- 
ing unmutably the ſame being, ve 84 
Fire then, according to this doctrine, muſt be to- 
tally corporeal, immutable, and incapable of having 
its figure or form changed, or being deſtroyed: 
And is neither liable to any adheſion or concre- 
tion with itſelf, nor with any other bodies. See 
Law II. And yet it is moſt wonderfully endowed 
with, and has a ſingular and ſubtile power of 
penetrating, and minutely dividing the ultimate 
elementary particles of all other bodies whatever, 
that we are yet acquainted with. See Prop. IV. 


Prop. in. Pure Fire is one and the ſame being 
i/ting in nature. "rag Sg 


That pure Fire unmixed with any other body 
or matter whatever, may exiſt alone in a very 
Con- 


of FIRE: PT 


. quantity in a given ace, hot 
being perceived by any of our ſenſes, appears 
from what is ſaid before, p. 4, 5. And yet it may 
be collected in that ſame ſpace, and at the ſame 
time, various ways by ſeveral inſtruments, and 
then it will not only become the object of ſeve- 
ral of our ſenſes, but it will produce various 
Phenomena, and many different and wonderful 
effects, accordingly as it is either put in motion, 
or as it is mixed with, or made ee oc 
rious other bodies. 

But when, or wherever Sis: 1s collected 3 
ſufficient quantity, by any art, by any method, 
by any inſtrument, or by whatever way or means 
it is collected or prduced; it will upon à ſtrict 
examination be found to be one and the ſame 
immutable being. Collect Fire from the rays of 
the Sun with a catoptrical ſpeculum, or a diop- | 
trical lens; or by the nnen and apa 
two hard bodies, as a flint againſt ' piece of 
ſteel; or by the friction and attrition of one 
of iron againſt. another, as hereafter deſc | 
Law I. _ the rition of » hard piece of wood 

nſt a ſofter piece, as 
jon r by pans and friction of = gel 
globe againſ: a ſoft cuſhion; as in electrical ex- 
periments; or by lightening from the clouds 
when it ſtrikes bodies and ſets them on fire; or 
by the motion of wheels, mills, or engines; or by 
mixing different chemical preparations together; 
or by the fermenting of vegetable ſubſtances;; or 
from a candle or culinary: fire; or which way ſo- 
ever the. fire-:is.:colleted or obtaliedy: af It: is 
applied in the. ſame quantity to the fame body, ic 
will always produce the very ſame 
na and e Collect Fire all theſe different ways, 
and apply the ſame quantity of each, to the ſame 
quantity 
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quantity of any pabulum of fire, viz. to the ſame 
quantity of rectified ſpirit of wine, and you will 
find that the fame pure white flame will be pro- 

duced in each exactly alike, and they will all con- 
tinue burning alike, till the ſpirit in each is all 
ronſumed, and then the Fire will diſſipate and 
Aiſperſe elf from each, by its repulſive power. 

Lato II. equally into the common mals of Fire again, 
from whence it Was collecte. 

Let Fire be collected all theſe ways, and apply 
the fame quantity of each to ſo many quantities of 
ſulphur, camphire, oil, gunpowder, wood, coal, 
or to any other pabulum of fire, and each and all 
will produce the ſame phænomena and effects; and 
when they are all conſumed, the ire will inviſibly 
return to, and mix again with the one homogenious 
maſs af Fire: from which it came, and will exiſt 
with it in a ſtill ſtate, till it is put in motion 
either by the motion of other bodies, or by the 
directing power of the fun. Therefore Fire, how- 
ever it is collected or obtained, is in all places, and 
at all times, one and the ſame immutable being. 
And this being unmixed with any other body 
whatever, I here call pure Fire. 

_ "When pure Fire is applied to, and mixed with 
different ſorts of pabulum, or different kinds of 
matter, and its elements are acting upon the con- 
ſtituent particles of thoſe different bodies, it muſt 
po different appearances, and various effects: 
thoſe different appearances and effects, ariſe 
ſolely from the different natures of thoſe different 
bodies to which it is ſo joined. And when this 
pure Hire has conſume 2 diſſipated thoſe bodies, 
it ſeparates itſelf from their remains, and reſtores 
itſelf by its repulſive power, Law II. to its ſtate 
of :reſt;- and ceaſes to act, and is the ſame that it 
was before it was joined to thoſe bodies, and will 
en os Þ aun e en arch 
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ever continue to be the ſame immutable being in 
x Ul ploco%e-Mvl-M: eee e EARL” 


a Prop. IV. Pure. Fear n eee Der- 
vades, rarifies and expands all otber bodies in'the uni- 
verſe, both ſalid and 7 uid, which fall under the obſer- 
vation of our ſenſes. - And this power it 3 10 
Fire only, and to no other. bach that we yet: Sew: i 


That Fire is endowed with theſe extraordinary 


and moſt wonderful properties, and this Angular | 


power, is demonſtrated by the following, a 


ments. 


Air, which i is the thinneſt * lighteſt of. all "oY 
dies (except fire and light) is every way pervaded, 
expanded, and rarified in all its parts, by the ad- 
dition of Fire to it, ag will appear if we take an air 
thermomete- made after the manner of Drebbelius, 
and apply the ſmalleſt degree of heat or fire to it, 
only breathe upon it, and the air contained in its 
flattened ſpheroidal globe will expand, and preſs - 
down the fluid which is contained in its neck. 
EKRectified ſpirit of wine is the next lighteſt fluid ; 
take a thermometer made with it in the common 
manner, and apply the ſmalleſt degree of heat or 
fire to the globe of it, even the warmth of one's 
hand, and the ſpirit contained in it is ſoon rarified 
and expanded, and riſes in the neck of the ther- 
mometer. In the ſame manner is water, and every 
| other fluid that we know, rariſied and expanded by 
the addition of heat, which is the property and 
effect of fire: Even quickſilver which is the denſeſt 
and heavieſt of all fluids, is eaſily pervaded,-rari- 
fied, and expanded, by. the Saris of fire: Ther- 
| 3 BF, PREY 1 fluid e te 
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14 The NaTuR® and ProperTtes 
In like manner all ſolid bodies whatever, even 
the moſt denſe, heavy and hard, are pervaded, 
- rarified,” and expanded by fire. | 
Take a ſmall ſolid bar of iron three feet long, 
let it be exactly fitted to go into a cavity made in 
another bar of the ſame metal, which is ſomething 
longer than the firſt, and let that longer end be 
graduated into the tenths of an inch. Then place 
the firſt bar oppoſite to the ſun till it is very warm, 
the other bar remaining in a cold place; then put 
the warm bar into the cavity of the other. bar, and 
you will find it ſo much extended longer, that it 
will not go into the cavity into which it eaſily went 
before. Then ignite the firſt bar red-hot, and 
place it again upon the cavity of the other bar, it 
being fill cold, and the firſt bar will be found to 
be near , or half an inch longer than it was 
-when it was cold. | 3*Y — 
This extenſion of the iron is ſolely made by the 
body of the fire inſinuating itſelf into the vacuities 
between the conſtituent elementary particles of the 
iron, and ſo rarifying, dilating and expanding them 
further from each other, than they were before, 
whereby it encreaſes the bulk of the iron, and 
makes it fill a greater ſpace than it did before; for 
1t1s evident that no other body but fire is here add- 
ed to the iron: Let the heated bar reſt till the fire 
15 eſcaped out of it (as it will by its repulſive power, 
as at Law II. hereafter explained) till the bar is be- 
come as cold as it was at the firſt, and it will then 
go into and exactly fit the cavity as it did before. 
I The truth of this is alſo confirmed by the obſer- 
vations which have been made on the famous long 
iron gallery at Venice, which in very cold weather 
is always found to be conſiderably too ſhort for the 
= for which it was fitted and made ; but in the 
c 


ſeaſon of the year, when the ſun has heated it 
ſeveral 
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ſeveral hoũrs till it is very warm, it then 
fills and fits the place by being expanded, by the 
heat. 

Take uſphere of gong wA en bs this Fa / al 
heavieſt of all metals, make it exactiy to fit and 
paſs through an iron ring; then ignite the ſphere 
till it is red-hot and ready to melt, then Place it 
upon the ring, and it will not go into nor paſs. 
through it: Let the ſphere" remain till it is cold, 
and it will then paſs INS _— eden ore 
did before. 

The fame -rarifaQion and; Spun by Fire is 
made and found in all other bodies whatever, — L 
ther ſolid or fluid, in the lighteſt as well as in the 
heavieſt,” and moſt denſe and __—_ char we” NOW. 
See Prop. I. oy: 

Hence iris evident that Fire i is a being which ie is 
poſſeſſed of this moſt extraordinary and wonderful 
power of penetrating, pervading, rar and 
expanding all other bodies whatever, both ſolid 
and fluid, that we know. And there i is no other 

or being in nature which we are ye 2 
ed with but Fire only, that is endowed 
that has this power of thus «Qing upod Mother 
matter. ie 

This rarifaction and expaiifion of her ho- 
ces, is then a certain and — Abd iy 
being preſent in any given {pace m 
| ww n e and is pre- 
ſent either in a greater or leſs degree in any given 
ſpace. And a thermometer made of ſpirit of wine, 
or of mercury, or a pyrometer made” of iron or 
ſome other metal, are the moſt proper and moſt 
certain meaſures of — of: fire that exiſts, 
or is contained i v. e N 
Ae Wu n . hy II * | 
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Beh v. Pure Fire is a body *. — gravily 3 
and has no more tendency to * one part of pact than 
it 8 fo 18 otber. | | 


gy we have always. bern mp to — 5 
the idea of gravity with that of matter or body, 
and to make weight one of the general and eſſen- 
tial properties of body, we are very unwilling to 
ſeparate them: Hence this ſurprizing property of 
fire, which is ſo directly contrary to the well known 

w of gravitation, which we always obſerve in, or 
find. to be ſuperadded and connected to all other 
ſpecies of matter that we yet know, may probably 

be thought a ſufficient reaſon for not admitting this 
as a rea fact; nay, ſome have poſitively denied it 
to be true but that was too haſty a preſumption: 
Since it. is certain that it is equally as poſſible for 
the Deity, to create one ſpecies of matter without 
gravity, as to create another with it, or to ſuperadd 
gravity to the other ſpecies of matter. And as we 
find from ſeveral of the preceding experiments, 
that Fire is a body which is endowed with ſeveral 
other peculiar and extraordinary properties, which 
no other ſpecies of matter that we are yet acquaint- 
ed with, are endowed with, let-us firſt duly eonſider 
and examine the en. Moy; we 
1 the truth of this. 
ia gd large thin glaſs receiver, — 
ur gallons, which was well coated or lined 
con its inſide with very thin metal (as made uſe of 
in electric experiments) was placed in the ſcale of 
an exact balance, and it exactly weighed eight 
pounds: The receiver was then charged or filled 
"= pure Fire by an electric machine; and when 
it was full charged, and contained as much fire as 
could be gotten into it that way, it weighed exact- 


ly 
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8 ſame "I and no me ah fire: was: 
T2 diſcharged from it in thenaſual: manner;-and 
was ſo great a quantity as to ſtrike a chicken dead 
in a moment: And when all the fire was thus diſ. 
charged and gone out of the receiver, fo that it 
contained no more fire than was in an equal f| 
in the cifcumamlũent air;:it:oweighed exactly the 
ſame weight as it did when it was full charged, and 
as it did before it was charged, and neither more 
nor leſs. Hence it evidently appears chat chis pur 
re has no grauity or weight. ? ĩðᷣ golds 
A very thin large glaſs 3 a modes: 


rate ſmall neck, was filled with boiling hot water, 


then placed in a pan full of hot: water Over the fies 

ſo chat the water i in the decanter might take im us 
much Fire as it could contain, iz. till it boiled 
the decanter was then cloſe ſtapped witli a well 
ground giaſs ſtopper, that no water might evapss/ 
rate out of it, then it was taken out of the pan 
and wiped perfectly dry on its uutſide, and placed: 
in the ſcale = an exact balance, and:it weighed ex. 
actly Thin. Ixiii. It was then let ſtand in the fcale 
till it / was as cold as the circumambient. air, and it 
then weighed exactly the ſame weight as it did be- 
fore, when it was filled with as much fire as it could 
contain. Becauſe water can be made no hotter: 
than boiling hot, for if it boil ever ſo long. orever 
ſo Bengal: it will be no hotter, becauſe it then 
continually emits as much fire in the ebullition a 
it admits or takes into ĩtſelf roma f therefore 
it cannot be made hotter. oi vead 

In this: experiment, ſo much fire vas taken into, 
and intimately mixed with the boiling water, a8 
expanded its body and encreaſed its moles three cu- 
bie inches, yet it was no heavier: And when it 


had ſtood till ſo much of its contained fire was: eſ⸗ 


eaped out of it, as rendered it as cold as the cir- 
cum- 
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cumambient air, it weighed exattly the ſame > night 
as it did when it-was hot. 

Here ſuch a' quantity of the 8 3 
alldeti to the water, as encreaſed its moles three cu- 


bic inches, yet it did not in the leaſt encreaſe its 
weight; conſequent this net in Sod no i og 
vity. 5 605 17 

A hollow ſphete. n+ FRE well on its 
outſide, that it might-loſe — patter ht in 
the fire; becauſe iron ſo poliſhed will bear 


8 
| made red-hot in a ſtrong fire, without loſing any. 


thing of its weight, was firſt put into the ſcale of 
an exact balance; accurately made to move eaſily 
with the ſmalleſt weight; and it weighed exactly: 
Ibvi: Zwiü. The: "globe was then ignite ignited till every 
part of it was pe y red-hot; it was then taken 
aut of the fire, ä clean ſhaken and 
blown off it, and put into the ſcale again, and it 
was found to be exactly the ſame weight as it was 
when cold, the balance of the ſcale remaining at 
reſt: It was then left in the ſcale till it was as cold 
as the circumambĩent air, and it then weighed ex- 
actly the ſame weight when it was cold, as it did 
when it was red: hot. The diameter of this ſphere 
when cold was five inches, and its diameter when 
it was red-hot was 5 . inches; and it being a 
ſphere, it conſequent! was encreaſed in its moles 
2:551 cubic inches. — wad briratides 
was ſolely from the addition of the particles of the 
body of the fire, and from no other cauſe, as no- 
— Ha ev Prot . 
Vier NJ 
-Moreover theſe particles of fire were greatly 
— 2 and condenſed, by the ſtrong attraction 
of the iron towards each other, 
while the particles of the fire equally and forcibly 
. I rods 
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ticle of the iron, and dilated it ; conſequently a 
greater quantity of fire muſt be contained in tlie 
iron, as it was ſo much compreſſed and condenſed 
whilſt it remained there. And yet notwithſtanding 

that the ſphere was ſo much encreaſed in its bull 
by the addition of that body of fite,” it was not 
the leaſt encreaſed in its weight; wherefore we 
muſt conclude that Fre is a body which has no gra- 
4 The oreat profeſſor Boerhaave made the ſame 
experiment with a piece of the beſt iron, whoſe 
weight was five pounds eight ounces, and its form 
a parallelipiped ; and he found that it was not the 
leaſt heavier when it was red- hot, tlian it was when 
it was cold, though it was conſiderably encreaſed 
in its bulk by the fire. 3 

In all theſe experiments, though carefully made, 
there was a conſiderable quantity of real matter col- 
lected and added to each of the bodies above- men- 

tioned, which matter was pure Fire only; and tho 
it did very conſiderably encreaſe the bulk of each 
of them, yet it did not in the leaſt encreaſe the 
weight of any of them; conſequently it evidently 
appears that Fire is a body without gravix. 
It is not only thus demonſtrated that pure Fire is 
a body which has no gravitation either towards the 
centre of the earth, or towards the ſun as the centre 
of the ſolar ſyſtem ; but that it is a body which 
has no greater diſpoſition or tendency, either by 
attraction, or repulſion, or from any other cauſe, 
more towards any one part of infinite ſpace, than 
it has towards any other part of ſpace (except that 
as it is attracted by all bodies in motion, and re- 
pelled by light from the ſun, as will be demonſtra- 
ted hereafter, Law I. III.) may be demonſtrated 
by ſeveral experiments, ſome of which will be 
mentioned hereafter; but I ſhall only make uſe of 
the following experiment here, as being — 

| D * 
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Take a er e braſs ws 8 dia · 
meter, or of what magnitude you pleaſe; ignite it 
ere 
then ſuſpend it by a chain in the air; and the Fire 
which it contains will by its repulſive power, Law II. 
paſs out of it, in equal quantities, from every 
point of its ſurface, in diverging right-lines from 
its centre, from every fide of it. For if you place 
four or more thermometers, which are made to 
move eaſily with a little heat, and ſo graduated as 
all to riſe to the ſame _ of heat, when the 
fame degree of fire is applied to them ; place one 
above, another below, and one on each fide of the 
ſuſpended ſphere, at equal diſtances from it, and 
you will find that the ſpirits or mercury in each 
thermometer, will receive the ſame quantity of fire 
or heat, and they will all riſe exactly to the ſame 
height in the necks of all the thermometers. This 
_ evidently ſhews that the ſame quantity of fire s 
equally emitted from each point, and each fide of 
the Tphere, every way alike ; and that the fire has 
no greater direction or tendency, either upwards, 
downwards, horizontally, or obliquely, nor any one 
way more than another ; neither towards the centre 
of the earth, nor yet towards the ſun, either by 
the law of attraction or gravitation, neither to- 
wards any one particular point or part of infinite 
Ipace, more than it has towards any other part of 
it ; and that till all the fire which ”=— 
tained in it, more than was in an equal in the 
eircumambient air in which it was ſuſpended, was 
emitted out of it, viz. tall the fire in the ſphe 
and that in the circumambient air, were —— 
to a ſtate of equilibrium and reſt; as will be more 
axe explained and demonſtrated hereafter. 
_ Hence it evidently appears that Fire is a body 
which has no attraction to, no. repulſion from, nor 
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any direction or tendency towards any one body, 
or to any one given ſpace, more than it has to- 
wards any other part of ſpace, when it is not acted 
upon, or put into motion by the action of ſome 
other bodies upon it. But that it is put into mo- 

tion and is attracted and collected by the motion of 
all other bodies, as by Law L and that it is re- 
pelled or put in motion by light from the ſun, 
Law III. and by its own repulſive power, Law II. 
will be fully demonſtrated when we come to ſpeak 
of thoſe laws, p. 30, &c. 2 'Y 


Prop. VI. Pure Fire exiſts in a ftate of equilibrium 
and reſt in every part of ſpace, till that ſtate is changed 
by the motion of other bodies, or by the direfing power 
of the ſun : And thoſe ceaſing to af? on it, it reſtores 
itſelf by its repulſive power, to the late of equilibrium 


reſs again. 


That pure Fire is a being which exiſts in every 
of ſpace, though it may not be perceived 
. our ſenſes at the ſame time, becauſe exif 
in a ſtill ſtate, is ſufficiently demonſtrated before, 
Prop. I. WW And that it exiſts in a ſtill ſtate of 
equilibrium and reſt in every part of ſpace, till it 
is ated upon and put into motion, either by the 
motion and attrition of other bodies, or by the di- _ 
recting power of light from the ſun, will appear 
from the following experiments... | 
Take a thick ſolid plate of iron, fix it in a cold 
place in the coldeſt froſt, where no fire is percep- 
tible to any of our ſenſes ; then lay another plate of 
the ſame metal upon that, and let chem be preſſed 
hard together by a great weight laid upon them 
„ the upper plate be rubbed with a 
ſtrong and very quick motion, and in a little time 
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if the motion of the plate is continued with the 
ſame velocity, both the plates will in a little time 
acquire ſuch a degree of heat as to emit ſparks of 
fire, and at laſt the whole maſs of both the plates 
will be as red-hot as if they came out of a large 
Fre. 8 | 
Here the Fire was at the firſt equally diſtributed 
in a ſtill ſtate of equilibrium and reſt, both in the 
plates and in the circumambient air and adjacent 
earth and other bodies, in ſo equal a manner, that 
there was not any more fire in any one place or 
body than in another, not even in the iron plates 
themſelves before they began to move; nor was 
any fire perceived by any of our ſenſes; but as the 
plates began to move, the equilibrium of the fire 
was ſoon changed, and a much greater quantity of 
fire was ſoon collected into the plates, folely by their 
motion and attrition, than there was in them or in 
the circumambient air or adjacent places in the ſame 
go ſpace before: And all that fire was collected 
ely by the motion and attrition of the two bodies 
of the iron. Then let thoſe. two hot plates remain 
at reſt a ſufficient time, and the fire which was thus 
collected in ſo great a quantity into them, will con- 
tinue gradually to eſcape out of the plates, b 
Law II. in right-lines, and will ſo equally diffuſe 
and diſtribute itſelf through the circumambient air 
and adjacent bodies and places again, that there 
will not be more Fire or heat found by the moſt 
accurate thermometer in any one place near where 
the experiment is made, than there is in any other 
Place, not even in the iron plates themſelves. 
From this experiment it plainly appears, that 
the Fire was equally diffuſed and diſtributed thraugh 
every ſpace or place near to where the experiment 
was made, and that in a perfect equal manner, and 
was in a ſtill ſtate of equilibrium and reſt in reſpect 
to 
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to itſelf, till it was collected by the motion and 
attrition of the iron plates, though it was'but in a 
very ſmall quantity, as the experiment was made 
in a cold place, and where no fire was perceptible 
to any of our ſenſes. Alſo that the motion and 
attrition of the iron plates ſoon changed that ſtate 
of equilibrium of the Fire, by collecting it to 
them: But that motion ceaſing, the law of attrac- 
tion of Fire by motion, Law I. inſtantly ceaſed to 
act alſo, and no more Fire was collected: And 
that motion ceaſing, the Fire was as ſoon diſſipated 
and diſperſed by 1 ire md power (which is ano- 
ther law of motion of Fire, Law I. and may be 
called the antagoniſt to Law I.) and ſoon reſtored 
itſelf thereby to its natural ſtate of equilibrium and 
reſt again. And moſt probably would, as its ele- 
ments are immutable, for ever continue in that 
ſtate of reſt, if all other bodies ceaſed to move 
and remained in a ſtate of perfect reſt; and the 
ſun alſo ceaſed to act on the Fire to put it into 
motion, as will be more fully explained by the fol- 
lowing experiments. But all bodies never ceaſe to 
act at the ſame time, nor does the Sun ever ceaſe to 
act on the Hire in all places at the ſame time; there - 
fore the whole maſs of Fire is never all at N 
reſt in all places at the ſame time. 

Collect the rays of the fun with a large concaye 
ſpeculum, as that of Villet's, into its focus, and 
there you will have the greateſt and hotteſt degree 
of Fire that human art has yet been able to pro- 
:duce-: Inſtantly cover the face of the ſpeculum 
with a white cloth, and all that prodigious great 
quantity of Fire which was ſo collected, and exiſt- 
ed in that focus but the moment before, will in- 
ſtantly —— itſelf, and ſoon be equally diffuſed 
through circumambient air, earth, and other 
822225 again, and that fo equally, that the moſt 

D 3 | accu- 
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accurate thermometer will ſhew that there is not 
any more fire or heat in any one place near, not 
even where the focus was but the moment before, 
than there is in any other place near it, or than 
there was in that place before the experiment was 
made. 

Here again the Fire exiſted in a ſtill ſtate of 
equilibrium and reſt, till the fun put its elemen- 
tary particles in motion in mp — ws and 
then they were received upon peculum, and 
refle&ed back into its Arup —. — burned 
and conſumed all other bodies that were put there: 
But the moment that the face of the ſpeculum was 
covered, the fire ceaſed to act or burn in its focus. 
Or let us place the face of the ſpeculum from the 
ſun, ſo that no rays of light can come directly from 
the ſun upon it, * the ſpeculum will neither col - 
lect, nor reflect any Fire into its focus; though as 
much Fire really exiſts in the circumambient air, 
as there did before, when the ſpeculum was turned 
to the ſun, as appeared by a thermometer placed 
in that room, at that time; conſequently it is the 
ſun, and it only, which has the power ot putting 
the pre-exiſting Fire into motion in parallel right- 
lines, and cauſing it to act with great power and 
force; and the ulum only has the power of 
collecting and reflecting the Fire when it is put in 
motion. And the moment that the ſpeculum is co- 
vered or removed, or the ſun 15 ſhaded from it, the 
Fire is left to its own free liberty, and inſtantly 
exerts its repulſive power, and by it diffuſes and 
diſperſes itſelf equally into the circumambient air 
and other bodies that are in or near that place, and 

reaſſumes its ſtate of equilibrium and reſt again: 
and would ever remain ſo without any particular 
direction, N or motion, towards any one 


Point, or part of ipace, more than towards any 
other, 
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other, in an equable expanſion every way; if the 
continual motion of ſome other es not col - 
lect the Fire, or the directing power of the ſun put 

it in motion in parallel right- lines again, as be 
more fully explained when we come to ſpeak of 
„ rt But this ſtats 
of perfect reſt never happens to all other bodies, 
neither does the ſun ever ceaſe to act on the Fire 
in all places at any one time. „ Fire, 
or ſome parts of igneous maſs, is always 
in motion, and puts the conſtituent parts of all 
other bodies whemren chat ů — motion 
alſo, and thereby continues the growth, encreaſe, 
— 6 continuation of all other created 


alſo, a5 will be more fully explained here- 

It appears then from the preceding N 
poſitions and experiments, that Fire 1s my 64 
which exiſts in a greater or leſs quantity in every 
part of ſpace in r And that it 
is a real Which conſiſts of the moſt ſimple, 
— —i 


one part of 
— De | 
is endowed very ſingular and peculiar power 
of penetrating, | 8 
all other bodies in 


whol 


3 is a body which en > 
gots gy a ſtill ſtate of equilibrium andreft, 


— r 


motion of other bodies, directing power 
of light from the ſun: Er pun m 6 theie 
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two 2 ceaſe to act upon the Fire, it alſd in- 
ſtantly ceaſes to act in thoſe directions which they 
gave to it; and reſtores itſelf by its repulſivs power 
to its natural ſtate of equilibrium —5 reſt again, 
in which ſtill ſtate it wald or will for ever con- 
tinue to remain, till it is acted upon and put into 
motion again by the fame moving cauſes. 

From all which ſingular and extraordinary as 
well as peculiar properties, thus diſcovered by ex- 
periments, to exiſt in, and belong to Fire, we 
muſt conclude that the principal motions and ac- 
tions of Hire are, its wonderful power of penetrat- 
ing, pervading, rarifying, and expanding all other 

es whatever, and thereby giving motion to 
them, or when too violent and great, by — 
and ſeparating their conſtituent elements, and 
diſperſing, diſſipating, and deſtroying them. Fam 
all which we. muſt — that this power of 
thus acting, muſt either ariſe from the power of 
Fire to be collected by the motion of all other bo- 
dies; or from the directing power of the ſun, to 
put Fire in motion; or elſe it muſt ariſe from ſome 
extraordinary and ſingular power, which is either 
innate or conformed with, or given to fire, nd is 
peculiar ro itſelf, and not to any other bod. 
Let us then enquire by careful — 
whether- the motion and attrition of other bodies 
when ſufficiently great, will not attract and collect 
this wonderful being called Fire, and cande it to- 
act with great power and fore. 

And whether the ſun or the light bien! is — 
from the ſun, does not — this fire, and cauſe 
it to move and act with great power and force alſo. 

And laſtly, whether: there is not ſuch a thing 
as a repulſive Patver, or Force, Which is either in- 
nate, concrrated, or conformed with, or ſuper- 
12 0 8 to * nan can cauſe it to diſ. 


Perſe 


ds: rr 


perſe and penetrate, pervade and diffuſe'itſelf in 
and through all other bodies, and all ſpace, in an 
equable manner again, when it has been ſo col- 
lected or directed in a greater quantity into any given 
ſpace, by either of the above- mentioned cauſes, 
and thereby can reſtore itſelf to a ſtate of Be: 
librium and reſt again. 

And whether theſe three ee and] peculiar 
modes of motion and action are not properly and 
truly the laws of motion , Fire; and are not ſuf- 
ficient to account for all the motions, actions, phæ- 
nomena, and effects, which are produced by Fire, 
in a rational, clear, and ſatisfactory manner? 

And however ſingular and extraordinary the pre- 
ceeding propoſitions, -or how peculiar the Proper- 
ries of Fire, diſcovered or demonſtrated by them 
may appear to be, upon the firſt view; yet if it 
clearly appears from certain experiments that Fire, 
is really endowed with, and certainly has thoſe pe- 
culiar properties, and that they are demonſtrated 
to be real Fa#s, they certainly ought to be re- 
ceived as Truths. So likewiſe if the three above- 
mentioned Laws of Motion of Fire, can be demon- 
ſtrated to be Tue, though they differ greatly from, 
or are even contradictory” to the laws of motion 
of all other ſorts of matter, yet if it can be made 
to appear, that theſe Laws of Motion of Fire, do 
neither interfere with nor impede or any way hinder 
other matter from acting or moving agreeably or 
according to the well known laws of motion of all 
other matter, theſe laws of motion of Fire, may 
be admitted as truths. We ſhall therefore not only 
endeavour to ſhew that the Laws of Fire, do not 
any way inthe leaſt interfere with the Laws of Mo- 
tion of other Matter, or in the leaſt impede or hin- 
derany other ſpecies of matter, from moving and 
10 2. to its own Lats: But we _ 


e wwe 


r 


red-hot, as 


30 The Naruk: and PRxorzRTIES | 
alſo endeavour to ſhew, or demonſtrate, that if 

Fire was not ſo endowed with ſuch peculiar pro- 
perties, and poſſeſſed of or was not actuated by 
ſuch Laws of Motion, as it will be made to appear 
to move and act by neither any animal or vegetable, 
nor ſeveral other created beings, could exiſt and 
ſubſiſt in that ſtate, condition, and order, in which 
we ſee them now exiſt ; neither could various other 
phænomena and effects be produced, and be ra- 
tionally and ſatisfactorily accounted for by the 
known laws of motion of all other matter, without 
the aſſiſtance of the actions of Fire, and its Laws 
of Motion. But it is time to proceed to ſhew what 


_ theſe Laws of Motion of Fire are, and to endeavour 


to demonſtrate the exiſtence and truth of them. 
Law I. Fire is attratt*d and collefled by the Mo- 
tion and Altrition of all other Bodies. 
That Fire is attracted and may be collected in a 


very great quantity in any place, by the motion, 
friftion, and attrition of all other bodies, even the 


ſofteſt, as well as the hardeſt, if their motions are 


but ſufficiently quick and great. And that Fire is 
thus continually collected by the motion of other 
bodies, in one place or another, in every part of 
the univerſe, will appear from the tollowing expe- 
riments. 5 OOO ee 
Take two iron plates, as in the experiment be- 
fore mentioned, p. 23. and let them be agitated 
with a very — motion, and they will become 
if they had come out of a large fire. 
In this experiment we ſee that a great quantity of 


fire is attracted and collected out of the adjoining. 


air, earth, and other bodies, and folely by the 
motion and attrition of the two iron plates one 
againſt the other, becauſe there is no other cauſe 


of FIRE. gr 

to act or collect it ; and we alſo ſee that in a ſtate 

of perfect reſt, the plates will remain to be cold, 
and will collect no Fire. 

Fire may alſo be collected in the ſame manner, 


by the motion and attrition of a hard body againſt 
a ſoft one: As by the friction and attrition of a 


*pe 

ä Ir alſo may be collected by the motion and attri- 
tion of the ſofteſt body that we know, 1. e. air, 
againſt a hard body; as let 2 large ball of ſolid 
iron be fired from the largeſt cannon, in the cold- 
eſt winter day, in the coldeſt place, and it will paſs 
with ſo great a velocity, as to move 600 feet in 
every ſecond of time, through the cold air, from 
which it meets with great reſiſtance and attrition ; 
and this attrition will be much encreaſed by the re- 
volution of the ball on its on axis, ſo that no part 
of its ſurface, which rubs againſt the air, will paſs 
in a ſtreight direction, or in a right - line, but every 
point will deſcribe ſo many cycloids, which muſt 
greatly increaſe its motion, attrition, and heat. 
And the ball when it has finiſhed its courſe, 'and 
falls to the nd, will be found to be pay 
hot, although it had been continually expoſed 

moment to freſh cold air, and uently — 
have loſt every moment ſome part of the fire which 
it had collected before; which muſt be a conſide- 
rable quantity, as fire moves with great velocity 
when it paſſes out of bodies by its repulſive force. 
This heat of the ball cannot poſlibly be any part of 
it received from the fire of the — be- 
cauſe the wadding is interpoſed between it and the 
ball, which ſcarce remains 45+ part of a minute 
to the heat of the wadding, which never 
is burned through before the ball is gone: Con- 
 equendy all . 
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of the air through which it paſſed, and that ſolely 
by the motion and attrition between the ball and 
the air. 

We alſo may obſerve that Fire is attracted and 
collected by motion and attrition in water, and that 
in conſiderable great quantities too. Obſerve in a 
dark night, the ſca-water at the ſtern of a ſhip, 
when ſhe is under a briſk fail, and goes quickly, 
and you will ſee great quantities of refulgent fire 
continually ariſing from the keel and ſides of the 
ſhip which are under the water, in apparent large 
bright fiery bubbles, which are left every moment 
behind the veſſel in the ſea. Theſe all are real 
pure elementary Fire, which is attracted and col- 
tefed by the motion, friction, and attrition be- 
tween the bottom and ſides of the ſhip, and the 
ſea, though they exiſt and are ſeen in the water; 
it cannot burn or ſet the ſhip on fire, becauſe wa- 
ter cannot be heated ſo hot, nor be made to con- 
tain ſo much fire as will burn wood; neither is its 
ſtay ſo long in contact with the wood, pitch, or 
tallow, as to ignite them, though it be real fire, 
And in a ſtorm when the motion of the ſhip is 
great, and the agitation of the ſea is violent, all 
the ſca round the ſhip appears to be on a flame, 
from the great quantity bh the fire, fo collected by 
the violent motion and great attrition between the 
ſhip and the ſea-water, though it cannot burn the 
. veſiel, for the reaſons given. 

Fire is allo attracted and collected by the motion 
and attrition of two very ſoft bodies, viz. by the 
ſoft ſolids, and the ſoft ſmooth circulating fluids of 
living animals, 1. e. by the motion and attrition of 
the circulating fluids, againſt their containing ſo- 
1:1ds, the heart and arteries, and the reaction of 
theſe upon thoſe; which being continued in a 
* ſtrong degree * animal 2 

eat, 


eee r oi 
heat, and when they are continued in too great a 
degree for a conſiderable time, will collect too 
great a quantity of real Fire, which will produce 
that ſenſation which we call a great heat, or a vio- 
lent fever. | 1 99 Vater enn 
For a fever is only a great encreaſed motion of 
our circulating fluids, which collects too much Fire, 
and produces a great heat; and is the means or 
method which provident nature makes uſe of, to 
exonerate and caſt out of the body any infectious 
miaſmata, or other noxious ſtimulating and irri- 
tating matter, that is gotten into our circulating 
fluids, which ſhe endeavours to caſt out of the 
body in the following manner. The infectious, 
or offenſive matter, ſtimulates and irritates the ſen- 
ſible nervous coats or membranes of the heart and 
arteries, and that irritation cauſes them to contract 
and act more frequently and ſtrongly on their con- 
tained fluids, and theſe more frequent and ſtrong 
contractions greatly encreaſes the motion and velo- 
city of the fluids, and conſequently their action on 
their containing ſolids, both which again encreaſes 
the motion and attrition between and upon each 
other: And this encreaſed motion and attrition col- 
lects the Fire out of the circumambient air, adja- 
cent earth, and other bodies; and that fire ſo col- 
lected, produces that ſenſation which we call grear 
heat, or a high fever. And in reality all fevers, 
though from different procatarettic cauſes, are thus 
produced by and from Fire. And it may be de- 
monſtrated that the heat of every animal body, is 
as the momentum of its circulating fluids; and 
the heat of each part of an animal body, is as the 
momentum of the fluids, and the attrition be- 
tween them and their containing ſolids in that part. 
Hence that ſagacious father and prince of phyſi- 
cians Hippocrates, judiciouſly calls a fever by the 


CR 
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expreſſive term wugel% «75 Ts mve%, from Fre; 
pro as knowing more of the nature of Fire, 
as well as diſeaſes, than moſt of his ſucceſſors *®. I 
hope the reader will this long digreſſion, 
as it Hay, may be of ſome ſervice, at leaſt to 
ou ae re may kei be colcted by che motion an 
all other bodies whatever, either- in a 
greater or le quantity: As by a flint and fteel ; 
y a hard piece of wood againſt a ſoft Piece ; and 
by the motion of mills, carts, engines, and all 
— — EP, In all which, 
n earth, and other 
jacent LO ſolely by the motion and attrition 
he aforeſaid machines, or bodies. (See Prop. 
I. HI.) For this Fire thus obtained, is only col- 
lected by the motion of thoſe bodies, and is nei- 


have it is evident both from all theſe and ſeve- 

ral other experiments, that Fire is a body which is 
attracted and collected into a given ſpace, by the 
motion and attrition of all other bodies : And the 


of motion and attrition 


elaſtic, that any body is, the r will the 
trition, oſcillation, and quantity of motion of its 
clementary particles on each other, and upon the 


ever, 


* Th pb ple ae oct, e d end; al. HIITOKPAT 
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ever, that any . or any ſpecies of matter yet 
known, does or can in a ſtate of reſt collect or 
attract any Fire. Neither does it appear from any 
experiments, or obſervations, that any other. body, 
or any other ſpecies of matter, but that of Fire 
only, is attracted or collected by the motion and 
attrition of any other bodies. But on the contrary, 
we may obſerve. that the conſtituent ele 
parts of all other bodies whatever, are . 
diſſipated, and diſperſed by motion and attrition, 
Fire only excepted. Therefore this extraordinary 
property, and ſingular power of being attracted 
and collected by motion, is peculiar to Fire only, and 
to no other body, or ſpecies of matter, thatwe are 
yet acquainted —— Wherefore we muſt conclude 
that Fire is a being, which infinite Wiſdom has placed 
in a contrary ſtate to that of all other matter, and 
has endowed it with this peculiar Propertys. as well 
as with ſeveral others, as will 
which are very different from . which are ob- 
ſerved, and found in all other ſorts of matter. 
From all which it evidently appears, and there- 
fore I think that we may juſtly conclude, and ven- 
ture to aſſert, that to be attracted, or atirattion by 
1 is a iow of nature or motion of Fire, 


| Law II. The elementary particles of Fire are in a 
conſtant ſtate of repulſion to each other: And the nearer 
they are brought to contact, . | 
Ao JOns e 


This low of wtion of Fire is al fo dire@tly cons 
trary to the law of attradtion, which all other mat- 
ter is endowed with, that we are yet - acquainted 
with, that I muſt deſire my readers to ſuſpend their 
1 ng till they have duly conſidered the fol- 


Mn 1 e will 
clearly 
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clearly appear, that ſuch a repulſive potver is ſuper- 
added to, or does really exiſt in and between the 


elementary particles of all Fire, and acts upon and 
repells them from each other, till the parts of the 
whole igneous maſs of fire is brought into a ſtate 
of equilibrium and reſt, if not prevented by the 
motion and action of other bodies, or by the di- 
recting power of light emitted from the ſun. And 
that this repulſive power in Fire 1s alſo the antagoniſt 
or counteracting power to the lat of  attraftion 
which exiſts in, or 1s ſuperadded to the elementary 
particles of all other matter; and that if Fire had 
not been thus endowed with this wonderful repul- 
foe power, no other created beings could exiſt in 
that ſtate and condition in which we are, and ſee 
them exiſt, without that power. 

But what the true cauſe of this repulſive power is, 
ſtill remains to be a thing which is yet unknown, 
and which I muſt confeſs I have not been able to diſ- 
cover *: No more than the great Sir Iſaac Newton, 
or any other learned gentleman ſince him, have yet 
been able to diſcover the true cauſe of attraction 
or gravitation. But that the firſt is a power, which 
as certainly exiſts in all Fire, as the latter does in, 
or is ſuperadded to all other matter (except fire 
only) will I hope be made evidently to appear by 
the following experiments : But as to the real cauſe 
of either of them, I think that all that we know, 
or can fay of either of them 1 is, _ voluit, et fic 
julſit Deus. c 

Let us ignite a large ſphere of iron till it is red- 
hot, and ſuſpend it in the air by a chain, whilſt ic 
is ſo hot — jet us place ſeveral thermometers 
which are 9 all alike, fo that _y may = 
* Hi be Gd; chat it is ** bbc a the 


elementary particles of the fire ; it * what is the 
cauſe of that elaſtic power ? 
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riſe to the ſame degrees of heat, when they are 
applied to the ſame body: Hold theſe Thermo- 
meters, one on each ſide of the ſphere, at the 
ſam̃e diſtance from it, and the mercury will riſe to 
the ſame height in all the Thermometers, and 
conſequently will ſhew, that a „ — and equal 
quantity of Fire is repulſed out of and from each 
ſide of the ſphere; and that in equal quantities 
in the ſame given time every way, both upwards, 
downwards, horizontally, and obliquely, each and 
every way alike. Then remove the Thermome- 
ters to a cool place, where they will not be af- 
fected by the ſphere, ten minutes, then replace 
them at the ſame diſtances from the ſphere, as 
before ten or fifteen minutes, and obſerve their 
height; then remove them from the ſphere, and 
replace them at the ſame diſtances, as before e- 
very ten or fifteen minutes, for ſeveral times, till 
all the fire which was contained in the ſphere, more 
than is in the circumambient air, is repulſed and 

eſcaped out of it; i. e. till the ſphere is become 
as cold as the air is in which it is ſuſpended; and 
then it will Ceaſe to emit any more fire, becauſe 
the fire in the ſphere, and that contained in the 
air, are reduced to an equal ſtate of equilibrium 
HFiere a great quantity of fire was collected in- 
to, and contained in the ſphere, when it came out 
of the fire; and that fire, while it was in the 
ſphere, was tly compreſſed and in a conden- 
ſed ſtate, and had its elementary particles brought 
to a much nearer contact with each other, by the 
ſtrong attraction of the conſtituent particles of the 
ſphere towards each other: But the ſphere being ta- 
ken out of the fire, and no more fire applied to it, 
the fire, which was in the ſphere was left to its liber- 
ty, and inſtantly exerted its repulſive Force, and by it 
_ eſcaped out of the ſphere; _ frſt, whilſt it was ina 
con- 
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_ condenſed ſtate, and had its elementary [away 
brought to a near contact; it was repulſed from 
the ſphere in a great quantity, and with great 
velocity and force, as 2 riſing of the mecury in 
the Thermometers plainly ſhewed; but as the fire 
in the ſphere became leſs and leſs condenſed, and 
its particles were further from each other, it was 
repulſed, and emitted out of the ſphere, more gra- 
dually, and with a leſs force and velocity, and de- 
creaſed in its quantity near in a quadruple pro- 
porxion to the given times in which it was repul- 
ſed, as the riſing of the mercury in the thermo- 
meters ſhewed ; till at laſt, ſo much of the fire, 
contained in the ſphere, was repulſed out of it, 
that no more fire was left in the ſphere than there 
was in the ſame quantity of ſpace in the circum- 
ambient air, it being reduced to a ſtate of equili- 
brium and reſt. 

Here no repulſive power or moving cauſe, was- 
added or given to the particles of the fire contain-- 
ed in the ſphere, from any other body whatever, 
either to move the fire, or to encreaſe its motion; 
and yet, ſo much of the body of the Fire was 
repelled out of the ſphere, as reduced the fire 
contained in it, to a ſtate of equilibrium with that 
contained in the circumambient air. Conſequent- 
ly, this repulſive power muſt be conformed, con- 
nate, inherent with, or is a coexiſting principle 
which is given to the elements of Fire: And 1s => 
cular to Fire only, and to no ther body, or 
ſpecies of matter, chat we yet know, or are ac- 


quainted with. 
It. cannot be juſtly objedted, that the reaction 


of the particles of the iron, repelled the particles 
of the Fire out of the ſphere; becauſe ſeveral ex- 
periments demonſtrate that the action and reaction 


af yy rr and the iron- on each 
other 


_—_— . 


other do actually attract and collect a Fire by 
their vibrating motion, ſo long as that continues. 
And it moſt ptobably is this vibrating motion that 
contains the Fire in ſuch bodies as the iron or 
ſphere is, for ſo long a time after they are ignited; 
and is the cauſe why the Fire is not inſtantaneouſly 
repulſed out of them, as it is out of the ene in 
the following experiment. 

Meſſrs. Villets of Lyons made a curious con- 5 
cave ſpeculum of met; exactly poliſhed; the dia- 
meter of its circle me aſures its aperture to be 43 
inches, and conſequently the area of its ; 
through which. the rays of light from the-ſun are 
adn. ted, when oppoſed to it, is 1452 French 
inches; its focus is half an inch in diameter, and 
32 feet diſtant. from its vertex : Conſequently if 
all the rays of the Sun which fall on the ſpeculum, 

were reflected into its Focus, there would be 7396 
times more Fire in that Focus, than if an equal 
ſpace in the circumambient air heated by the ſun 
at the ſame time; which is a moſt prodigious heat, 
and is the greateſt degree of Fire that human 
art has yet invented; for the hardeſt metals are 
put in fuſion in a moment; and even bricks, cru- 
cibles,. and ſtones, are turned into oo a mo- 
ment, in that Focus. 

Tchirnbauſen, a Gee 4 a dioptrical glaſs, 

great- violence, 


the focus of which-burned with | 
though ſomething leſs than that of Villas. Theſe 

two curious inſtruments, the one being a catop- 
trical ſpeculum, and the other a dioptrical lens, 
may be ſo placed, that their focuſſes will meet in 
the ſame place; and the direction of the Fire from 
each, will coincide with the other, and their Fo- 
cuſas become one, but with 7 directions, 
from which a new attrition of the partieles of the 
two Fires, on ond other will _"_ which will 


E 2 
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greatly enereaſe the heat, or Fire; though each 
was before; the greateſt degree of Fire that hu- 
man' art has ever yet been able to produce. 

Let this ſpeculum, and this lens, be fo placed, 
that their two Focuſes may be thus united, and an 
inconceiveable heat, and moſt violent Fire will be 
inſtantly produced: Then inſtantly cover both the 
faces of the ſpeculum and lens with a white cloth, 
and in a moment all that prodigious great quan- 

tity of Fire is diſperſed and gone; for gf you 
place the eaſieſt moved thermometer, the ſame 
moment that the cloth ſhades the ſpeculum and 
tens, in the ſame place where their Focuſes Were 
united, but the moment before, it will ſhew no 

ſigns of greater heat there, than is in ons 1 wer 
ambient air, 

Here, in this experiment, Abere⸗ was à certain 
fpare i into which there was ſuch 'a prodigious great 
quantity of Fire directed and collected, that no 
body, nor any fort of matter yet known, could 
endure its force and power tWo moments, without 
being deſolved and diffipated, or deſtroyed : And 
in which ſpace,” no other body but pure Fire, did 
or poſſibly could exiſt. And as fo great a quan- 
tity of Fire was collected into ſuch a very ſmall 
ſpace; its conſtituent elements muſt be greatly con- 
denſed, and brought into the neareſt contact that 
human art can contrive: Yet! upon covering the 
faces of the ſpeculum and lens, in a moments 
time all that prodigious great quantity of Fire, was 
diſſipated, and equally diſperfed every way and 
that ſolely by its own repulſive power; for no 
other body but pure Fire did exiſt in that 
Focus, either to encreaſe or give that repulſive 

7 or force to the elementary particles of the 
Fere, by which it was thus inſtantly diſſipated and 
diſperſed.” Neither could the progreſſive — 
ls — mpg 
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of the Fire towards that focus be the cauſe of its 
diſperſing itſelf ſo inſtantly every way, becauſe it 
came to that focus by two contrary and op £7 weve di- 
rections, and conſequently the elements of the Fire 
muſt ſtrike againſt each other, and retard or ſtop 
their motion in that focus, therefore the repulſive 
force only muſt diſperſe them; and that not ac- 
cording to the directions in which they came to that 
focus, but equally every way alike. i 

Collect Fire any way, and put it to any proper 
pabulum of fire, and the action of the particles of 
the Fire upon the particles of the pabulum, and 
the feaction of this: upon thoſe will ſoon collect a 
very great quantity of Fire, which will continue 
there ſo long as that action and reaction of their 
elementary particles on each other continues; but 
the pabulum being conſumed and diſperſed, that 
action and attrition ceaſes,” and the Fire inſtantly 
diſperſes itſelf into the air and adjacent bodies from 
whence it came, again by its repulſive power or 
force, and will remain in a ſtill ſtate — it 1s act- 
ed upon again by ſome other bodies. 

Or collect the Fire by the means df. an n eleatrical | 
machine into a proper receiver, and then apply a 
wire to that receiver to direct the motion of the 
Fire, and it will move and paſs on through that 
wire with great velocity and foree, and that ſolely 
by its own repulſive power ; qua data porta ruit. Or 
let that Fire ſo collected remain in the receiver, 
and it will after the motion of the globe has ceaſed, 
ſoon diſperſe itfelf again into the bodies from whence 
it came, into the common mals of Nie, and that 
ſolely by its repulſive power, without any affiſtance 
from any other body, or power, in a ſilent imper- 
ceptible manner, without being perceived by any 

our ſenſes. Therefore this repufive power muſt 
doe a coexiſting. La.” conformed —_— 


3 | 
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with the elements of Fire, and is peculiar to it 
only, and to no other body or fort of matter that 
we yet know. 

We obſerve that the nearer the eonſtituent ele- 
ments of all ather bodies or matter, are brought 
to contact with each other, the more ſtrongly they 
attract each other, and the more firmly they co- 
here. But we find that the elements of Fire are 
endowed with a directly oppoſite power, and are 
placed in a direct contrary ſtate to that of all other 
matter, and che nearer that they are brought to 
contact with each other, the more ſtrongly they 
repel each other. Can this proceed from any other 
cauſe, but from that repu{/ive power which the inf. 
nite Creater has endowed the elements of Fire with? 

Therefore it appears ſufficiently evident from the 
preceding experiments, that the elementary parti- 
cles of Fire are in a conſtant ſtate of repulſion to 
each other; and the nearer that they are brought 
to contact with each other, the greater is their re- 
pulſiue force from each other : And as this extraor- 
dinary property or power of acting is obſerved to 
be 1 1 and to —— by ds _ that it moſt cer- 
tainly moves ingular power, we 
may ſafely conclude that it is one of the leut of 
motion of Fire. 

But as the great Sir Iſaac Newton juſtly obſerves 
that, + Although the arguing from experiments, 
and oblervations by induction be no demonitra- 
<< tion of general concluſions ; yet it is the: beſt 
< way of arguing which the nature of things ad- 
** mits of, and may be looked upon as fo — 
$6 the ſtronger, by how much the induction is more 
general. I ſhall therefore add here a few Co- 
rollarias, bath in order to confirm and eſtabliſh this 
* Eye roger Fire, and alſo to obviate any 
| . 3 


that theſe laws ef motion of Fire are ſo generally 
extended throughout the whole univerſe, that if 
all Fire (or ſome other ſuch being in its place) was 
not ſo endowed with ſuch properties, ſuch power, 
motions, and actions, as we have endeavoured to 
_ demonſtrate it to have, and to move and act by, 
that no other created beings could continue to exiſt 
in that tate and enn, in wenn we ſee cinta 
exiſts in 
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; The . Creatir has malt wiſely and bene- 
ficently endowed Fire with the above- mentioned 
peculiar properties, and this wonderful power, for 
many great and wiſe deſigns and purpoſes ; even 
for no lefs than the ſecundary cauſe of the con- 
tinuation and preſervation of all created material 
beings, in that beautiful order, ſtate, and condi- 
tion, in which they now exiſt. 
For if Fire had not been — with the 
wonderful power of penetrating, pervading, rari- 
fying, and expanding, and fo putting in motion 
the elementary particles of all other material bo- 
dies, there could have been no ſuch things as life, 
motion, and ſenſation, in any animals; nor any 
ſuch thing as vegetable or mineral life, or growth. 
Becauſe if Fire did not thus penetrate, e, 
rarify, and expand all other bodies, both ſolid and 
fluid, there could not have been any ſuch thing as 
a fluid or liquid body: For water without any mix- 
— Pong 1 3 a hard, ſolid, tranſ- 
angible ſubſtance, like cryſtal, as we ſee 
it in — d not in a fine tranſparent liquid ſtate; 
conſequently if there was no water in a fluid ſtate, 
ere could be no vegetable juices, nor any motion - 
of their] W for if Fire did not all ve- 
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getables, and was not put in motion by light from 
the ſun, whereby their aqueous juices are rarified 
and expanded, and rendered lighter, ſo that the 
more condenſed juices in their roots preſs upon 
them, and cauſe them to aſcend and circulate, 
there could be no nutrition, accretion, or growth, 
or encreaſe, nor any ſuch thing as vegetable life, 
or any vegetables to nouriſh animal heings with, 
without a due proportion and mixture of Fire in 
and with them. 

And blood (ſuppoſing that there could be ſuch 
a thing) without a due mixture of Fire with it, 
would be a hard, frangible, ſolid, red body, like 
a garnet, or ruby; conſequently there could he no 
ſuch thing as blood, or any other animal fluids in 
a liquid ſtate; therefore no circulation of the fluids 
in animals, no nutrition, no growth or  encreaſe, 
no ſenſation, motion, nor life, nor any ſuch mn 
as an animal being exiſting. 
Neͤither could there be any mineral life; no wa- 
ter, no motion in any of the mineral fluids, no ap- 
poſition of parts, no nutrition, growth or encreaſe. 

To be ſhort, if Fire was not thus endowed with 
the above-mentioned peculiar properties, and won- 
derful powers, as in Prop. IV. VL 2 if it was 
not ſubjected to be attracted and collected by the 
motion of all other bodies, as at Law I. there 
could be no ſuch thing as fluids in a liquid ſtate, 
neither any vital motion, internal or external, nor 
any ſuch thing as life, or any living beings; but 
all created matter, and all material beings, would 
be one immovable, inſenſible, 3 inert; - 
ad cold mals, at perfect reſt. > Ager 
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: And. 52 * contrary, if the — Being had 
not moſt witcly endowed Fire with this moſt won- 
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derful and peculian repulſiue power,  bywhichi it does 


diſſipate, diſperſe, and diffuſe ſelf equally through 
infinite ſpace, and reſtore itſelf to a ſtate of equili- 
brium and reſt again, by Law II. when it has 
collected in greater quantities into any given ſpace, 
by Law I. all created beings, © hoth animate and 
inanimate, would ſoon be burned, diſſipated, con- 
_ and deſtroyed by Fire, in a very ſhort ſpace 
of time. 

For if Fire was to be thus continually collected, 
as we obſerve it is by. both the internal and exter- 
nal motions of all animals, according to Law I. 
thoſe vital motions would in a very ſhort ſpace of 
time collect ſuch a great quantity of Fire, as would 
ſoon conſume and deſtroy them, as we ſee it ſome- 
times does in violent fevers; and the quantity of 
Fire ſo collected, would be much greater if that 
Fire ſo continuglly collected, was not as contin 


emitted, diflipated, and diſperſed ag by this its 
own peculiar repulſive power, as b re demonſtrat- | 


ed, Law II. 

| So likewiſe if this earth, and all the other planers 
and celeſtial bodies, which are always in motion, 
did continue by their quick and rapid motions, 
conſtantly and continually to collect this pre-exiſting 
Fire, in ſueh great quantities, as it is evident they 
do, they would ſoon colle a prodigious great 
quantity of Fire, as would he burn, conſume, 
and deſtroy them, and all the beings which inhabit 
them, if that Fire which they ſo continually collect, 
was- not as continually repulſed, diſſipated, and 
diffuſed through infinite ſpace a ain, by the above- 


mentioned peculiar and extrao repulſive pow- 
er, which infinite Wiſdom has given to Fire tor theſe 
great and wiſe purpoſes. 


And thus we for-how ARON ERAS Us 
CER; . 
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ordained and provided a ſecundary means for our 
preſervation ; though mankind in general are fo 
vain as to think themſelves wiſe and knowing, yet 
we often grovel on in ignorance, without either 
ſeeing the dangers, or the means appointed _ Di- 
vine MO for our preſervation. 


COROLLARY III. 


Fire is not only thus collected by the motion and 
attrition of all the planets, as before; but it is col- 
lected in different quantities, in the different parts 
of thoſe planets, in proportion to the different 
quantities of motion in thoſe parts, as appears 
rom the following obſervations. 

It is obſerved that it is always very warm between 
the tropics, and very cold at the poles of the earth; 
which I apprehend muſt proceed ſolely from the 
different quantities of motion and attrition between 
the furface of the earth, and the incumbent at- 
moſphere, i in thoſe different parts of the earth. 

For as the earth revolyes on its axis once in every 
24 hours, the motion of every point of its ſurface 
at, or near to the equator, muſt be much greater 
than it is at, or near to the poles. As the great 


circle of the earth at the equator is computed to be 
les, and the time of its revo- 


every point of its ſurface there 
muſt paſs through the ſpace of 25031 + miles in 
every 24 hours: But as no point of the ſurface of 
the earth deſcribes a right- line but that of a cy- 
Auoid in each revolution 3 and as the length of every 
eycloid is four times that of the diameter of its ge- 
nerating circle; and as the diameter of the earth 
at the equator is ſaid to be 7967 miles, conſequent- 
8 the ſurface of the earth near the 
6 | paſs through the ſpace of 31868 


miles 
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miles in every 24 hours time; which is 1327 + 
miles every hour, or near 22 4/5 miles in every 
minute; which is an exceeding ſwift and rapid 
motion, and muſt produce a great attrition be- 
tween it and the air of the atmoſphere, and conſe- 
quently muſt continually collect a great quantity of 
Fire or heat. When at the ſame time every point 
of the ſurface of the earth, at one degree or 60 
miles diſtant from the pole, will only paſs through 
the ſpace of g77 + miles in every 24 hours time, 
or 15 44 miles in each hour; which is little more 
than half a mile in each minute Which motion 
will cauſe but very little attrition, and conſequenthy ß 
will but collect very little fire there, viz. near one 
forty-fourth part of the quantity of fire which is 
collected by the attrition at the equator (if we ſup- 
poſe that the quantity of fire collected by the mo- 
tion of bodies, is as the quantity of motion and 
attrition directly, as it appears to be, from what 
experiments I have made.) From this calculation 
then, the quantity of fire collected at the equator 
will cauſe Fahrenheit's thermometer to riſe as high 
as 88 degrees; when that collected at one de 
diſtant from the pole, will only cauſe it to rife as 
high as No, 2. or near it, which is 30 degrees 
| colder: than the freezing point, and is very near 
what they are both found to be by obſervation ; 
(though no man has yet been quite ſo near to the 
pole as one degree from it;) but as the repulſive 
motion of fire is found to be ſo very quick, it is 
probable that the quantity of fire even at the pole, 
and ſome degrees diſtant from it, even as far as 
Iceland, is near the ſame, where it is ſometimes 
found at No. 2. and ſometimes as low as No. o. 
and is probably as near the truth in them both, as 
the nature of ſuch a calculation will admit of. 


Yet 
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Yet we obſerve that a much greater quantity of 
light is emitted from the fun, in right lines to the 
pole, in the ſummer time, than there is emitted to 
any one part of the equator; but as there is very 
little Fire collected at, and near to the poles, it is 
always found to be very cold there: And on the 
contrary, it is always very warm at the equator, as 
the attrition is ſo great there, though it receives 
not much more than half the quantity of light 
from the ſun, which the poles receive in the ſum- 

mer ſtime : Conſequently if that Light which is 
emitted from the Sun was real Fire, as is generally 
ſuppoſed, it would be much warmer at the poles, 
eſpecially in the ſumMmer- time, than it is at the 
equator'z which is contrary to all obſervation and 
fact. This alſo confirms the opinion hereafter 
mentioned, that Fire is not emitted from the ſun, 
25-15 commonly ſuppoſed, but Light only, which 
will be proved to be a different being. 

And inaſmuch as the earth and alf the other pla- 
nets do thus by their quick and rapid motions, 
continually collect ſuch great quantities of Fire, they 
would be ſoon burned, conſumed, and deſtroyed, 
if inſnite Wiſdom had not thus moſt wiſely and pro- 
videntially endowed Fire with the above- mentioned 
wonderful repul/eve „by which it can diſſipate 
and e and does reſtore itſelf to its ſtate of 
equilibrium again, as mmm * it 
is ſo ide. wed {7471 | STR 2J 
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„ pa 8 motion dad! ation of Fine: 
we may alſo clearly account for another extraordi- 
nary phænomenon of nature, viz: Why the ſnow 
_ continually. lays upon the tops of the Anades or 
Cordeher mountains, under the cquinoctial line, 
and 


and between the tropics in Peru, where it is thought, 
and is commonly found to be ſo hot. 
Theſe mountains are faid to he three miles per- 
pendicularly high, and are allowed to be the high- 
eſt hills in any part of the earth yet known; how- 
ever the great geometricians Meſſrs. Condamine 
and Bouguer * found them to be 2200 French 
toiſes, or near to 2 + miles and 488 yards near 2 2 
miles perpendicular high ; and they alſo ſay that 
their tops are continually covered with ſnow; and 
as they have been ſo covered with it ever ſince the 
Spaniards came there, we may conclude that they 
have been fo covered with ſnow ever ſince the crea- 
tion; though the valleys at the bottom of thoſe 
mountains are always very hot, as in all the other 
rts of the earth that are between the tropics ; 

but the tops of thoſe mountains being elevated ſo 
much above the common ſurface of the earth, they 
are like ſo many points which are elevated fo high 
up in the air, where we are told by thoſe who have 
been there +, that the air is always found to be ex- 
ceeding light, thin, and rare, and conſequently the 
preſſure of the atmoſphere on the tops of thoſe 
mountains -muſt be greatly diminiſhed, and is fo 
very light and ſmall, that the friction and attrition 
between the ſurface of the tops of thoſe high hills, 
and that thin light atmoſphere will but be very lit- 
tle, and conſequently the quantity of Fire PERS 


* See Monſ. Condamine's Voyage down the River Mara- 
non, &c. And Bouguer's Meaſure of a Degree at the ' equi- 
noxial Fane, ©... Ms be fog TAN at 
| + We are told by ſome voyagers, that the air on thoſe. 
mountains is ſo very * thin, and rare, that men ſtanding 
upon them, though not near any precipice, are very giddy; 
and the blood-veſſels (from the preſſure of the air being ſo 
much diminiſhed) frequently burſt, and produce N 
and that they breathe whilſt they are chere with ſome difficulty. 
See Gage's Survey of the Weſt-Indies, p. 88. 
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collected there by that little attrition, muſt but be 
very ſmall alſo, and never in ſuch a quantity as 
to be ſufficient to diſſolve that ſnow ; wherefore it 
is always cold on thoſe hills, though they are within 
the tropics, where it is ſo very warm or hot in the 
valleys below. 3 8 
Yet the tops of thoſe high mountains, are 
as much nearer to the ſun, as their height 1s 
above the bottoms of the vallies, and are very 
rarely, or never covered with clouds, neither are 
the rays of light coming from the ſun to the tops 
of thoſe hills, ſeldom or ever intercepted by the 
clouds; conſequently the tops of thoſe mountains 
_ ought to be ſo much warmer, as they are higher 
. d. to the ſun, than the vallies are, if the 
Fire was emitted to them from the ſun: But the 
contrary being true, it is another conſirmation 
that the rays of Light emitted from the Sun, 
are not Fire; and that Fire is a different being 
from Light, and is not emitted from the ſun to 
us on the earth; as will be more fully explained 
hereafter. * 
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This collection of Fire, by the motion and at- 
trition of all other bodies, in the coldeſt and 
darkeſt places will alſo clearly and ſatisfactorily ac- 
count for the production of Volcanb's, as that of 
mount Hecla in Iceland, and in all other warmer 
places: and moſt. probably for the production of 
all earthquakes alſo; and in the like manner for 
the production of all hot medicated mineral wa- 
ters, as well as for the production of many other 
extraordinary phænomena in nature. 

Fhat curious experiment of that able chymiſt 
Homberg, by mixing a large quantity of Sulphur 

"2 Vivum 


. 
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Vivum with — quantity of — 2 
and wrapping them — en placin 
them in, 9 Meri. with letting cold 
water drop gradually upon them, and in a n 
time they began to grow warm, then to expand 
and ſwell, and ſome time after to emit — 
and at laſt to burſt out into a flame; only by the 
addition of the cold water to them, which produ- 
ced à fermentation, and the motion and attrition 
between their particles in their fermentation, col- 
lected ſo much Fire, as to Produce that flame, 
as the ſulphur is a combuſtible body. 

And thus from a ſtrong fermentation, or . 
efferveſcence and great motion and attrition of dif- 
ferent mineral bodies, either ws, io together 
by the means of water, or cauſed, to grow 
or encreaſe, ſo near each other, as to Join or mix. 
till at laſt the motion and attrition of their ele- 
ments on Each other, are ſo great, as to collect 
a great quantity of fire, which being joined to a 
ſufficient quantity of pyrites or ſulphur, or fome 
ſulphurious combuſtible bodies is ftill encreaſed, 
both in quantity and motion, action, rarefaction, 
and expanſion, till they are ignited and burſt our 
in flames, and fo produce earthquakes, and vol- 
canos, where it megts with a ſufficient quantity 
of combuſtible matter; and when thoſe mineral 
bodies are in, and wifixed with water, they pro- 
duce warm, or hot mineral waters 5 fit for medici 
nal uſes. ' ® | 


Wiaw m Mire is put w_ motion in Wel right- 
lines by, light emitted from the ſun, and cauſed to 
move with foree, and produce heat an more light... 


It has been demonſtrated before, that Fire ex- 
iſts in every 198 of ſpace, though it may not be 
pow 
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ceived at the ſame time by our ſenſes, until it 
is put in motion in right-lines, by light emitted 
from the fun; and thereby cauſed to move with 
great velocity, and act with force; which is alſo 
confirmed by the following obſervations. 
_ Obſerve at midnight within the torrid zone, 
when the moon 1s at its change, and the heavens 
are perfectly clear and ſerene; furvey and examine 
the ſky, and nothing lucid can be ſeen in all that 
immenſe ſpace, but the ſtars; no light from the 
ſun appears in the whole hemiſphere, except the 
inconſiderable ſmall quantity which the planets 
then in view receive from that luminary, and reflect 
to the earth: And yet we are certain, that the 
rays of light from the ſun, at that time, ſtrongly 
enlighten. all that hemiſphere, except that ſmall 
cone, whoſe baſe is a great circle of the earth, 
which conſequently is not illuminated by the rays 
from the ſun. - Though even that dark cone, is 
at the ſame. time fo much filled with real Fire, 
where the obſerver then is, as to cauſe the mer- 
cury in Fabrenbeits thermometer to riſe as high as 
80 degrees, which is very warm; yet no light will 
appear, nor will any fire be perceived by any per- 
ſon placed in that cone, except by the warmth 
which he feels: And if the obſervation be made 
in a cold climate, no fire will be any way per- 
ceived by any of his ſenſes. | 

Hence it appears, that no light can be deſcern- 
ed by a perſon, unleſs he be { ſituated, that a 
right-line may be drawn from the body of the ſun 
to his eye; or that thoſe. direct rays, may be re- 
flected from ſome other body in 4 right-line 
to his eye; though the ſame place be ever ſo 
brightly illuminated hy the ſolar rays, or with a 
conſiderable great quantity of fire in a ſtill ſtate at 

the ſame time, unleſs that fire be put in motion 
in right: lines. 235 

Admit 


* 
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Admit the rays of the ſun through a ſmall a- 
perture into a room that is perfectiy darkened, 
and cover the baſe of that ſmall cone which the 
rays form through that ſmall hole, with a body 
that is perfectly black, and no light will appear in 
that room, unleſs the perſon's eye be placed in 
that enlightened cone, except a very little which is 
reflected from the atoms floating in the air, though 
a great quantity of Fire is in that room at that 
time: Neither will a concave ſpeeulum, or a con- 
vex lens, collect any of that Fire, or produce any 
heat in their focuſes in that room, unleſs they be 
Placed in that enlightened cone, in which the pre- 
exiſting Fire is put in'motion in right-lines, by the 
rays of light admitted through the hole from the 
ſun ; though ſo much Fire exiſted in a ſtill ſtate, in 
that room at that time, as cauſed the mercury in 
Fahrenheit's thermometer to riſe as high as 86 de- 
- „ | E 2 
3 — a great quantity of Fire exiſted in this 
darkened room, but produced no Ligbt ex 
within the cone, where the rays of light from the 
ſun were admitted; becauſe all the particles of the 
fire in the room, except thoſe which were in the 
cone, were in a ſtate of equilibrium and reſt, as 
they were not acted on and put in motion in right - 
lines by the light emitted from the ſun. But the 
moment that the windows were opened, and the 
rays of light admitted from the ſun, they inſtantly 
ut the particles of the Fire which were in a ſtill 
— in the room before, into motion in parallel 
right- lines, and cauſed them to move and act, and 
produce light and heat; and then theſe parallel 
right- lines of Ligbt and Fire, when ſo put in mo- 
tion, being received on the faces of the ſpeculum 
and lens, were reflected and refracted into their 
focuſes, where they . with great * 
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So likewiſe the thermometer being now placed op- 
poſite to the ſun in the room, where the fire was 
put in motion in right-lines, by the rays of light 
coming directly from the ſun upon it, they in- 
ſtantly cauſed the Fire to move with great velocity 
and force, and ſoon cauſed the mercury in that 
thermometer to riſe to x30 degrees: But in ſuch 
places in the room as the rays of light were not 
admitted in a direct line from the fun to the ther- 
mometer, the mercury ſtill remained at 86 degrees. 
Hence it appears that the ſun is endowed with a 
Power of caufing the elementary particles of this 
pre- exiſting Fire to defect from their natural ten- 
dency from the center of their ſphere, to its cir- 
cumference, and directing them into parallel right- 
lines, and cauſing them to move and act with great 
velocity, power, and force. Therefore the ſun is 
the mover and director of this Fire, and greatly 
encreaſes its power of acting, by giving it this pa- 
rallel direction and quick motion, without making 
any addition of new Fire, or any ſupply of any ig- 
neous matter from the body of the ſun, or any new 
production of Fire, from any thing that was not 
Fire before. And we obſerve that whenever this 
rectilineal impulſe of light from the ſun, which 
thus gives the pre- exiſting Fire its parallel direc- 
tion and rectilineal motion, is either intercepted or 
removed, that rectilineal paralleliſm of the Fire in- 
ſtantly ceaſes alſo ; and the Fire as inftantly re- 
aſſumes its repulſfoe power, and its natural tendency 
equally every way, till it is reſtored to its ſtate of 
equilibrium and reſt again. ub 
Hence we may conclude, that this rectilineal 
paralleliſm of Fire, is the cauſe of its motion and 
power of acting with ſuch force: And that the 
Sun gives the Fire that parallel rectilineal motion 
and power. Alſo that no other body but * 
—— 2 at 
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wat ve yet know, can put this pre-exiſting Fire 
in ſuch motion and action in parallel right-lines. 
Therefore this motion and action of Fire, by the 
impulſe of light from Oy is one of the laws 
| of motion "of Fire. re 
I think the learned profeſſor Bacrhaave was the 
_ firſt perſon (atleaſt that has left it upon record) 
that ſuppoſed Fire was not emitted by, and ſent to 
us on our earth, from the Sun. And the more 
that we examine and enquire into this opinion, the 
more we ſhall be convinced of the truth of it. He 
with his uſual great modeſty ſays; « Dubitavi diu, 
« auderemne tandem publicare ſententiam quam 
diu mecum coxi, atque recoxi ? Facilitate veſtra 
5 uſus, en id facio. Credibile videtur in actione 
ignis, hic apud nos deprehenſa, nulla ſolem 
* emittere materiem igneam cui illa actio tribuenda 
* videtur. Hanc vero ſolem potentiam tantum 
„ habere, ut pre-exiſtentem in illo eodem loco ig- 
nem, non auctum, dirigat in rectas parallelas. 
„ Unde illa eadem copia ignis ex paralleliſmo re- 
« flexa, vel refracta, colligatur, ſolaque ex de- 
; i ſperſu adunatione, * inde ſequente nova a vi. 
* omnia agat. | 
And to confirm this opinion, he gives us an ex- 
periment made with a hollow braſs cube. See his 
Element. Chem. Vol. I. p. 252. And another made 
with Villet's ſpeculum, which I ſhall here tranſlate. 
Let Villets ſpeeulum be directed to the mi- 
„ ridian ſun, but be covered with a very white 
„ cloth, then there will be no more fire or heat in 
* the cavity between that covering and the ſpecu- 
* lum, than there is in the circumambient air. 
KFRemove the covering, and in an inſtant the fire 
that was in the cavity of the ſpeculum, and 
„ tended every way equally, is driven in parallel 
Hines upon its n and from thence 
F #15 9 42 1 | ec is 
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s reflected into the focus, and produces a moſt 
violent Fire there, which in reality did not pro- 
* ceed from the Sun: Nor is there really either 
more or leſs Fire than before, but it is only de- 
<« termined in a different manner. In a refracting 
lens too the caſe is exactly the ſame. Hence 
* then neither the fire produced by this ſpeculum, 
or by the lens,” (or that collected by the attrition 
of bodies) © does upon this ſuppoſition depend at 
all upon the Sun with regard to its igneous mat- 
< ter.” 
But as light is ſuppoſed to be . from the 
ſun with ſo great a velocity, as to pals from it to 
the earth in the ſpace of ten minutes time; Fire, 
if emitted from the ſun, may be ſuppoſed to paſs 
to the earth with the ſame velocity, and in the ſame 
given time; and then the time of its paſſing from 
the white cloth to the ſpeculum, will appear to be 
inſtantaneous, or ſo ſhort that our human ſenſes can- 
not diſtinguiſh or divide time ſo minutely; conſe- 
. quently this experiment may not be ſo clear and 
. concluſive, as may be deſired, on either fide of the 
_ queſtion ; yet this opinion of the Fire not being 
emitted from the Sun, may nevertheleſs be true; 
and probably both ſome very rational arguments, 
and ſome experiments, may be produced to con- 
firm the truth of it; or at leaſt to render it much 
more rational to ſuppoſe that Fire is not emitted 
from the Sun, than to ſuppoſe that it is. We ſhall 
therefore examine ſome of the arguments and ob- 
jections both pro and contra; and firſt ſome of the 
inſuperable objections and difficulties which attend 
the ſuppoſition of all the Fire being emitted from 
the Sun. 
That the Sun emits the Dons from its body to the 
4 earth, and every part of the ſolar ſyſtem, is an opi- 
nion which has been entertained and believed in all 


| * 


\ 


r ef FIRE. ; 57 


ages, is certain: And any opinion that i is contrary 
to this, muſt expect to meet with great oppoſition z 
more eſpecially as the great Sir Iſaac Newton ſeems 
to have entertained that opinion : Which probably 
aroſe from its being generally received, and his not 
having made more experiments and further enqui- 
ries into the myſterious nature and ſubtile proper- 
ties of Fire than he did: Hence he was induced to 
think that Fire and Tight were the ſame beings ; 
wherefore he was alſo induced to ſuperadd a third 
ſubtile „ which He calls tber, which we 
humbly apprehend is only this pure Fire; and we 
alſo hope that it will be made to appear that Fire 
and Ligbt are two different and diſtinct beings. And 
no doubt but if that great Philoſopher had made 
further experiments on Fire, as He did on Light and 
Colours, His great genius would have led him to 
make much greater diſcoveries than have been yet 
made, and we ſhould have known much more of 
the nature and properties of Fire, and its laws of 
motion, than we now do, or hope to know. I pay 
the greateſt deference to his memory and to e 
nions, but I muſt pay a greater to trutb. 
Let us ſuppoſe then that all heat or Fire, which 
exiſts in infinite ſpace, or in the immenſe compaſs 
of the ſolar ſyſtem, has been and ſtill is emitted 
from the body of the San, equally every way in 
right lines, and that continually every moment of 
time, from the firſt creation of it, to this time, in 
ſuch a prodigious great quantity, that a circle whoſe 
diameter is 43 inches, which is the diameter of 
Villet's ſpeculum, being placed at the diſtance of 
$1,000,000 of miles from the ſun, as that is the 
ſuppoſed diſtance of the earth from the ſun, can 
collect every moment of time, ſuch a prodigious 
quantity of Fire, that when it is reflected into its 
* it melts, burns, and conſumes all bodies: 
F 3 what- 
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whatever in a 1noment. And ſuppoſe a great lol: 
Jow ſphere, whoſe internal furface is 81 ,000,000 
of miles diftant from the fun, to have its whole in- 
ternal ſurface divided into as many ſuch fimall cir- 
cles, the diameter of each of which is 43 inches, 
as that great ſphere contains, which is very near 
2223227602704674 3431 ſuch circles, and that each 
of thoſe circles has continually received every mo- 
ment of time, from the creation of the ſun, to this 
day, fuch a prodigious quantity of Fire from it, as 
to burn with Sin irreſiſtible force; and that this 
Fire is emitted from the Sun, with ſuch a ve- 
locity, as to paſs through that great di of 
$1,000,000 of miles in ten minutes time, and that 
ſucceſſively and continually every moment from 
the firſt creation of the ſun, to —. day. How 
immenſely and inexpreſſibly muſt this quan- 
tity of Fire, which has been thus emitted from the 
Sun, be! And how — t muſt this 
conſtant conſumption, and — waſte or loſs 
of Fire, be! And yet it does not appear either 
from the moſt authentic ancient or modern accounts, 
or from their beſt obſervations, that the body of 
the ſun is in the leaſt diminiſhed ; or that it emits 
any leſs quantity of fire now, than it did at the 
firſt beginning of time. Neither does it appear 
from any obſervations ancient 'or modern, that the 
quantity of fire in this earth, or in its atmoſphere, 
is in the leaſt encreaſed, or that we have. either 
more or leſs Fire now, than there was on and in the 
earth, in the firſt ages of the world. 155 

And it may be aſked, what is become of all this 
immenſe quantity of Fre, which has been thus 
emitted from the Sus, in all this paſt time: It is 
not in the leaſt probable that the ſame Fire is re- 
mitted back again to the San: Becauſe if it is re- 


mitted, there muſt be a 8 power ſufficiently 
great 
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great to remit it, and ſome body or being to exert 
that power ; and that power, wherever it be, muſt 
be greater, and have a ſtronger repelling force, 
than the propelling force, or emitting power of 
the Sun is, by which it ſends the Fire an its body 
to the earth in ten minutes time, or elſe the Fire 
would be repelled back again to the earth, by the 
emitting power of the San: And if the repellin 
force by which the Fire is ſuppoſed to be remitt 
back again to the Sun, be ter than the expul- 
ſive or emitting power of the Sun is, then no Fire 
could be emitted from the San to the earth. But 
no fuch power, nor any body endowed with, or 
that can exert ſuch a remitting power, is known to 
_ exiſt in any part of ſpace that we have any know- 
ledge of: Neither do any obſervations or experi- 
ments make it appear in the leaſt probable that any 
Fire is remitted back again to the Sun. But on the 
contrary the repulſive power which is in Fire, cauſes 
it to tend as much from, as it does towards the 
Sun, and every way equally alike, till it is reſtored 
to a ſtate of reſt, as has been demonſtrated before. 
It may alſo be further aſked, if that immenſe 
quantity of Fire which has been thus continually 
emitted from the Sun ever ſince its creation, is not 
itted back again to it, what is become of all 
fue immenſe quantity of Fire? I preſume that 
none will wy that it is annililated, becauſe that is 
2 lolophical and abſurd an opinion to be ad- 
if it is not annihilated, where, or in 
—. — the univerſe, does it exiſt / 
Hence it appears that this hypotheſis of all Five * 
being emitted from the body of the Sun to every ' 
part of ſpace, is not only thus clogged and loaded , 
with theſe inſuperable difficulties and objections, 
but with ſome others which cannot be reconciled 
* a rational ſyſtem, or = that beautiful GONE 
. + ” 
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and regular order, which infinite Wiſdom has or- 
gained, and agreeably to which we . obſerve 

that nature always acts. 
But the contrary hypotheſis 1 is yi. pro- 
ſed, is not attended with any of theſe inſupera- 
Ph dithculues, but is founded on obſervations and 
experiments, and is conformable in all its parts, to 
that moſt beautiful ſimplicity and order, —_—_ 
nature always obſerves in all her work. 
.. Infinite Power having created Fire, and cauſed it 
to exiſt in every part of ſpace, moſt wiſely endow- 
ed the Sun with a power of acting upon, and cau- 
fing that Fire to move in parallel right-lines, with 
great velocity, power, and force, and thereby to 
produce many wonderful and extraordinary effects, 
as before demonſtrated ; has alſo endowed d this Fire 
with ſeveral other ſingular and peculiar properties, 
as before explained; by which it appears that this 
Fire may not only be collected in a prodigious 
great quantity by the motion and attrition of other 
| s, and the application of proper pabulum to 
it, in * coldeſt night, and coldeſt place, when 
and where the Sun has no influence upon it, either 
to act upon or direct it in any reſpect whatever, 
becauſe the earth is interpoſed between it and the 
Sun. See Prop. I. But i Fire is alſo endowed with 
a ſingular and moſt extraordinary power of pene- 
trating, pervading, rarifying, and expanding all 
other bodies whatever, as has been demonſtrated 
before, Prop. IV. And likewiſe with a no leſs 
wonderful power of reſtoring itſelf to a ſtate of 
equilibrium and reſt, when that ſtate of reſt has 
been changed, either by the motion and attrition 
of other bodies, or by the directing power of Light 
from the Sun; which power we have here called 
its repulſive power, Law II. and Prop. VI. Hence 
it appears that Fire is a being which can exiſt, 
move, 


* 
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move, and act with great power and force, inde- 
pendently of, and without receiving any direction 
or power from the Sun; conſequently Fire muſt be 
a different and diftin& being from, and indepen- 
dent of the Sun. Yet it is nevertheleſs a being, 
which is ſo formed and fitted by the Divine Creator, 
as to be acted upon, and put in motion by Light 
emitted from the Sun: And we evidently ſee, that 
the inſtant that the ſun appears, and its rays of 
light are admitted to the Fire, they put the ele- 
mentary particles of the Fire in motion in parallel 
right- lines, and cauſe them to move with great 
velocity, and act with great power and forcte. 
This pre-exiſting Fire being thus wonderfully 
formed and endowed with the above-mentioned ex- 
traordinary and peculiar properties and power of 
acting, as before demonſtrated : There is no ne- 
ceſſity for any new ſupply, addition, or new crea- 
tion of more Fire; nor yet for deſtroying or anni- 
hilating one ſingle elementary particle of Fire * 
Neither do any obſervations or experiments make 
it appear that ſo much as one ſingle elementary 
particle of Fire ever has been either new created, 
or deſtroyed, ſince the firſt formation and creation of 
Fire Neither is it in the leaſt probable: that there 
is either one particle of Fire more, or leſs, than 
there was immediately after its firſt creation. 
Fire then is a being which is endowed with pe- 
culiar properties, and is ſubjected to fngular laws of 
motion, which are peculiar to itſelf only, and moves 
by and agreeably to them, and acts upon all other 
bodies, and produces all its wonderful phænomena 
and effects by them; yet is reacted upon by other 
bodies by their /aws of motion, and by light from the 
Sun in a peculiar manner; yet ſtill remains to be 

the ſame being, without any diminution or encreaſe 

of its firſt created quantity of igneous matter. 
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If Fire then is not emitted from the body of 
the Sun to the earth, and the other planets, and 
yet the Sun is found to give Light and heat to 

them; it remains that we enquire how the Sun acts 
ſo as to produce them on this earth and the other 
Planets, at ſo great a diſtance from them, ſo as to 
put this pre-exiſting Fire in motion, and produce 
Light and heat on them. Let us try if the follow- 
ing experiments will give us any light or aſfiftance 
in this ſubtile and myſterious enquir x. 

It appears then from the preceding experiments, 
that Fire is a being which exiſts in every part of 
ſpace ; but does not produce or give Light, unleſs 
it be put in motion in parallel — either 
by the acting g power of the der or by the afion 
and reaction of other bodies upon it, or by its be- 
ing put in motion by ſome other cauſe, and is not 
ſeen whilſt it is in a ſtill ſtate. Itis alſo demon- 
ſtrated that the Sun is endowed with a power of 
putting this pre-exiſting Fire in motion, and that 
it actually — put the Fire in motion in parallel 
right- lines, and that this paralleliſm of the Fire 
* both Light and heat. 

It — follows, that either the body of 
the Sun can act upon, and put this — — 
in motion on the earth at the immenſe diſtance of 
$1,000,000 of miles from it, or at ſtill a much 
greater diſtance from it as on Saturn; or that ſome- 
thing is emitted from the Sun to the earth, which 
can act on the Fire, and give it that motion and 
that ſomething which is ſo emitted, and acts on 
the Fire, — be Ligbt; becauſe it does not ap- 


pear that any other — but Light is emitted from 
the Sun to the earth; and that Ligbt is ſo emitted is 
evident and certain: Therefore. Light muſt be a 
diſtinct and different body from Fire. Let us then 


endea- 
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endeavour to demonſtrate by ſome other experi- 
ments, that Light and Fire are two different beings. 

Firſt, It is evident, and univerſally acknow- 
ledged, that the Moon is a body which has no 
Light, but what it receives from the Sun, 
Then let us place a concave ſpeculm, as that 
of 7illefs (with which the experiment has been 
made) oppoſite to the moon when ſhe is at the full, 
in a ſerene cold night, and the Light which the moon 
receives from the Sun will be reflected from it up- 
on the ſpeculum, and from thence into its focus, 
where a moſt reſplendent and refulgent Light will 
be ſeen, almoſt equal to that received and reflec- 
ted by the ſame ſpeculum from the ſun, only a 
little paler: Then place a thermometer, which is 

ly moved, by the leaſt degree of heat or Fire, 
as that of Drebbellius, in that refulgent focus, and 
we ſhall find that the air in the thermometer will 
not be the leaft expanded or moved; and ſhews 
that there is no more Fire in that Focus, than 
there was before the reſplendent Light was colle&- 
ed there, or was then in the circumambient air, 
though ſo great a quantity of Light was in that 
focus at the ſame time. This experiment demon- 
ſtrates that a great quantity of very bright reful- 
gent Light may be collected, and can exiſt alone 
in a given ſpace, without any addition of heat, or 
any encreaſe of the quantity of Fire. It alſo ſnews, 
that this Light, which comes from the Sun, is 
when thus reflected from the moon, ſo changed 
in its power of acting on Fire, that it has totally 
loſt its power of putting the pre-exiſting Fire in 
motion in parallel right-hnes, and producing heat. 
The ſame experiment being made, though with 
x much leſs ſpeculum, within the torrid zone: 
where ſo great a quantity of Fire exiſted: in the 
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common air, where the experiment was made, 
that it cauſed the mercury in Fabrenbeit's ther- 
mometer to riſe as high as 80 degrees; yet the 
reflected Light from the moon, which was fo re- 
fulgent in the focus of that glaſs ſpeculum, did 
not in the leaſt act on that pre-exiſting Fire, ſo as 
ro. put its particles in motion, nor produce the 
leaſt encreaſe of Fire or heat. Hence it is evi- 
dent, that as this great Light, neither acts as Fire, 
nor produces the ſame effects which Fire does, it 
conſequently is not Fire. 
Several experiments alſo demonſtrate that a 
great quantity of Fire may exiſt in a given pace, 
without producing any Light, - 

Obſerve in a dark night, within the torrid zone, 
and no Light appears, except that little which is 
reflected from the ſtars and planets then in view; 
yet a thermometer ſhews us by the mercury riſing 
as high as 80 degrees, that a great quantity of 
Fire really exiſts in that place at that time. Or 
take a piece of iron, and ignite it in the fire till it 
is juſt beginning to ſhine, then take it from the 
fire into a dark place, and there will be no ap- 
pearance of Light in it, nor will any light 9 em 
from it; yet if we apply it to any part of o 
body, it will burn and conſume the fleſh, even % 
the very bone : Or if, we apply it to any proper 
dry fuel, it will ſoon burn, and give both light and 
8 though no light could be ſeen in it be- 
ore 
Here then a conſiderably quantity of . did 
really exiſt in a certain given r without any 
Light. 
| 8 as a great quantity of Tanks can 
exiſt alone without any Fire; and a great quan- 


my of Fire can exiſt alone without any Light , they 
mult 
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, «muſt be two! diſtinct aud different bodies or be- 


in 
: Since Light and Fire are found to be two di 1 
ſtinct and different bodies; let us enquire a little 
further into the different natures of theſe two ſub- 
tile bodies, in order to diſcover whether they are 
| 1 ye to the ſame, or to different laws of motion? 
Light is a body which is emitted from the 
| Sun with fo great a velocity, that the great Sir 

aac Newton computes that it paſſes from it to 

c earth, which is ſaid to be 81,000,000 of miles, 
in ten minutes of time; and acts upon Fire, and 
on all other bodies. 

Fire is a body which exiſts i in a ſtill ſtate in e- 
very part of ſpace, till it is put in motion either 
by Ligbt, or by the motion and attrition of other 
bodies, and produces no Light, till it is ſo put in 
motion; and is a being which is not emitted from 
the Sun. 

Light is a body which is emitted from the Sun 
with a quick and ſtrong projectile motion, and 
may be reflected back, or any other way, from 
other bodies with great velocity, to the greateſt 
diſtances ;* as other bodies ſent with a projectile 
force are, till their gravitating force and re- 
fiſting power of the air, deſtroy, or overcomes 
that projectile force of them; but the projectile 
force of Light ſeems not to be leſſened or deſtroy- 
ed by the air, as the reflection of light from Ju- 
piter and Saturn, and from their ſatellites ſcems 
to ſhew. _ 

But Fre is a body which cannot be reflected 
back again from other bodies to any great diſtance, 
becauſe its repulſive potoer overcomes and deſtroys 
that projectile motion, and reſtores it to its ſtate of 
equilibrium and reſt, by cauſing it to move equally 
every way till it has acquired that ſtate of equili- 


br Do's 
Light , 


— 
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Light alone never produces any degree of ſenſa- 
tion of heat. 
But Fire always produces ſome degree of heat, 
either more or leſs within the ſphere of its action. 
That Ligbt alone produces no heat is demon- 
ſtrated bedre, . 63. And both this, and alſo 
that Fire, is not emitted from the Sun, are con- 
firmed by the following obſervation. It is ob- 
ſerved that a much greater quantity of Light is 
* from the Sun, to the Kr at the ſubpolar 

ns during the ſummer months, when the Sun 

— above the horizon for many weeks together, 
than there is emitted to places which are icuated 
within the Torrid Zone, where the Sun is not more 
than thirteen hours above the horizon in Each na- 
tural day ; and conſequently if that Light was Fire, 
which was fo emitted from the Sun, it would be 
warmer at the Pole at that time, than it is at the 
equinoxial line, notwithſtanding the 21 of 
the rays of Light when they fall on the 
they paſs in a right-line from the Sun in equal 
quantities to the earth there, as they do to the 
earth between the tropics ; yet all obſervation in- 
forms us that it is exceeding cold in thoſe — 4 
lar regions, and very warm within the tropics 
This great coldneſs at the poles muſt therefore ariſe 
from the much leſs quantity of motion and attri- 
tion of the ſurface of the earth againſt the air of 
the atmoſphere at the poles, than there is at the 
equator; and conſequently a much leſs quantity of 
Fire muſt be collected at the poles, than at the 
equator, and therefore is much colder there, tho 

the firſt receives much more Light from the Sur 
than the latter does. And as 4 quantity of mo- 
tion and attrition of the ſurface of the earth is 
much greater againſt the atmoſphere at the equa- 

| . x ror, 
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tor, than it rr s ; conſequently a much 
r quantity of Fire muſt be collected there, 
dave, a much greater degree of heat will al- 
ways be found at equator, though it receives 
much leſs Light from the Sun, eſpecially in the 
ſummer ſeaſon; and that it is fo, is confirmed by 
all obſervation. See Corol. III. before. Therefore 
| : is not Light that produces any heat or Fire of it- 
2 but by its power of putting the pre- 
ected and pre- exiſting Fire in motion in * 
lines, yr = then produces heat. 
. e is put in motion by the 
Sun 5 
Bor e is a bei ich! is put in motion both 
by Light from the 5-4 and by the motion and at- 
trition of all other bodies; and allo by i its own re- 
pulſive power. 
That Light is put in motion by, and is ſent from 
the Sun to the earth, is evident and certain. And 
that Fire is put in motion both by the Light emitted 
from the Sun, and by the motion of all other bo- 
dies, has been demonſtrated before, Law I. III. 
And when the Fire is ſo put in motion by Ligbt, 
or by other bodies, it acts with great power: And 
when thoſe bodies ceaſe to act upon the Fire, it 


| allo ceaſes to ac in that reſin which they e 


Wy and inftantly exerts its rep//foe power, Law II. 
And its elementary particles are by that power diſ- 
ſipated and diſſ every way, and are 


thereby reſtored to their natural ſtate of equilibrium 
and reſt : In Which ſtate they will continue, till 
they are rann | 


8 


movi 
e a ſubrile being which cally and readily 

penetrs tes and pervades all other bodies whatever, 
th ſolid and Ald, as has e 22nICy be- 


fore, Prop. IV. 


* 


But 
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But Ligbt is alſo a ſubtile being which does not 
penetrate any other bodies (the black and diapha- 
nous excepted) but is reflected eaſily and quickly 
every way from them, even to the greateſt diſtances, 
without retarding or deflecting each others rays from 
their direct tendency. 8 F' 
Ihe rays of Light which are reflected from Ju- 
piter and Saturn, and their ſatellites, and alſo from 
the fixed Stars, confirm this, as they paſs acroſs 
the rays of Ligbt which are emitted from the Sun 
every way through the ſuperior regions, before 
they reach to us on the earth, without being ob- 
. ſtructed or deflected; which is alſo further con- 
firmed by the following experiment. | 
Let two plain ſpeculums be placed at a mode- 
rate diſtance from each other, with their faces op- 
poſite and perpendicular to each other; then place 
a lighted candle in the middle diſtance between 
them, and the image of the candle will be ſeen 
multiplied to a great number of candles in each 
ſpeculum in a moment. This multiplicity of can- 
dles ſeen in the ſpeculums, all ariſe from the re- 
flection of the rays of Light from the candle firſt, 
and then from the reflection from one ſpeculum to 
the other, ſo many times as there are lights ſeen. 
And all thoſe rays of Light paſs backwards and for- 
wards, ſo many times nearly in the ſame direction, 
without obſtructing, retarding, deflecting, or hin- 
dering each other in their motion. Re 2 
Or receive the rays of Light from the Sun upon a 
plain ſpeculum, placed in a large room, and turn the 
glaſs ſo as to reflect the rays of Light from it upon 
another ſpeculum, and fo on to many more glaſſes, 
in ſuch a manner that the rays of Light may croſs, 
return directly, obliquely, and in every direction, 
and you will find that all thoſe rays of Light will 


II pat 
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Paſs every way with freedom and eaſe with great 
velocity, without obſtructing, deflecting, or inter- 
rupting each other from their direct tendency. 

As Light is ſuch a very ſubtile body, and is thus 
eaſily and freely reflected every way, without being 
0 in its motion; is it not probable that a 
conſiderable quantity of the rays of Ligbt which 
are emitted from the Sun, are reflected back again 
from the earth and other planets, and celeſtial bo- 
dies, with the ſame eaſe and freedom to the Sur 
again? And with much leſs loſs or conſumption of 
Light in this, than there would be of Fire in the 
%% ͤ Ä 1888 

And as it appears from what is ſaid hefore, that 
though Light and Fire are both very ſubtile bodies, 
yet as they are two very different beings, and dif- 
fer fo very much in their properties, natures, mo- 
tions, and actions, and in all the effects which ow 
produce, that they are two different bodies whic 
move and act by different laws of motion. 
Fire then is a. being which is different in all its 

properties from all other ſpecies of matter rhat we 
are yet acquainted with: And is a body which 
moves and acts by, and is ſubjected to certain 
laws of motion, which are peculiar to itſelf only, 
and not to any other ſort of matter yet known. 

And that this Fire when it is acted upon and put 
in motion by the motion and attrition of all other 
bodies; or by its own repulſive power; or by the 
action of Light emitted from the Sun, does move 
and act with great power and force, and thereb 
produces many extraordinary and wonderful ef- 
fects: All which, when they are carefully examin- 
ed by ſuitable methods, and proper inſtruments 
and experiments, me be clearly explained, and 

rationally accounted for, by the preceding propo- 
ſitions, which I have preſumed to call the Laws of 
motion of Fire. As it appears from all, the experi- 

1 G ments 
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ments which have been yet made upon at, to be a 
body which invariably moves and acts, and pro- 
duces all its extraordinary effects by and agreeably 
to them, how uncommon and wonderful, or new 
Joever they may appear to be: For though theſe 
laws of Fire may appear to be new to us, yet they 
certainly are as ancient as the exiſtence of Fire. 
I am very ſenſible that many of the extraordi- 
nary appearances, and wonderful phænomena and 
effects. which Fire frequently produces, are yy 
difficult to be explained: Yet I am as well ſa 
fied, that even its moſt myſterious ſubtile and 
difficult modes of action and motion, may be fully 
explained and clearly demonſtrated and accounted 
for by the before-mentioned laws of motion of Fire, 
if our ſenſes are but properly aſſiſted by ſuitable 
inſtruments, and judiciouſſy directed experiments, 
to ſet the myſterious modes of motion and action 
of Fire in a clear and proper light. 
But as this requires more leiſure and application 
than the avocations of my profeſſion will permit, I 
was willing to offer theſe few productions of my la- 
bour, with all their defects and imperfections, as 
they are, to the public, rather than commit them 
to the flames of the fire; ſince it is poſſible that 
they may be of ſome ſervice towards the further 
improvement of natural knowledge. Wherefore 
with that view, I ſhall here ſubjoin a few Queries 
relating to the fame ſubject, that thoſe who may 
have more leiſure, better opportunities, or greater 
abilities, may further purſue, examine, and enquire 
into, and demonſtrate and anſwer them, in e 
to the further advancement of ſcience. 
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Several of Which yet remain doubt- 
ful, and want to be proved and 
demonſtrated- by EXPERIMENTS; 
| which being ſo proved and N 
ed, may both confirm the Truth 
of the Steyr? DocTrIN® on 
FIRE, and contribute many Things 
towards the Improvement of na- 
© tural Knowledge, and the Advance- 
ment of Science. 8 


Query . S pure Fire. a more ſubiils being than 
1 Light? Or be _ . a ow 


ſubtile being * Fire? 


Q. II. Does not Light move with greater reel 
hain the moſt pare Fire 2 2 


* 


Q. I. Is the Light AY 15 nee ene 
reflected back again 2 an TP _ other OW. 
io the dun n-. . 


Does not the experiment on the many reflected 
rays of light, croſſing and paſſing by or through 
each other every way, withbut obſtructing, retard- 
ing, or impeeding each other in their Prague 
<a, as at p. 34. render this very probable ? 


G 2 
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Q. IV. Do not the elemetary particles of the Fire, 
and the elemetary particles of Light aft and reaft upon 
each other ? Or do the particles of Light only repel 
the particles of the Fire, (the latter beiog paſſrve,) 
and put them in motion in parallel right-lines, and 
Cauſe them to ati with force? 


Does not the experiment made with the catop- 
trical ſpeculum, as at p. 11. wherein the fire is dri- 
ven in right lines to the ſpeculum by the light, 
and from thence into its focus, with great force, 
ſeem to confirm the latter? And when the light 
from the Sun exſtinguiſhes a common fire, 
which is expoſed to it, by cauſing the particles of 
the fire to paſs on from it in right: lines, into the 
| Gmc? bodies, na and air, alſo confirm the 
fame? 


Q. V. Are not colours produced by the ation, and 


reaction, the reflection, and refrattion of the particles 
of the Light, on the particles of the Fire? 


Qi. VI. And are not thoſe fringed colours, (obſerved 
by Sir I. Newton, ) produced by that refraction and 
reflection of the — of the Light, on the — 
27 the Fire? 


160. vn. Or 4 thoſe fri fringed colours ariſe * the 
unequal or quicker motion e free paſſage of the 
particles of the Light through the priſme, than the 
particles of the Fire, whereby they are more or leſs 
refralted and reflected, than the 9 of the Fire 
are? 


Q. VIII. I not this pure Ae Fire, the A 
ther, or  ſubtile Fluid which pervades all things of 
Sir Iſaac Newton. 5 


„ * JF... a kts. Aa 1 Ae: 1 4 
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As it does not appear to any of our ſenſes, nei- 
ther do any experiments make it appear to them, 
that there are any other bodies exiſting in our at- 
moſphere, or within the reach of our ledge, 
but air, light, this fire or æther, water, the mag- 
netic efluvia, and ſuch ſmall bodies as are ex- 
haled from the earth, and are floating a little height 
in the air; we muſt conclude that there are no o- 
ther bodies, or mediums. For as to that circum- 
ambient medium, which Meſſrs. Le Cat, Calden, 
and ſome others have ſuppoſed, ſeems to be only 
2 hypothetical imaginary being, . without any de- 
monſtration or proof of its exiſtance. And as we 
are not conſcious of the exiſtence of any other 
bodies or beings in our atmoſphere, but thoſe a- 
bovementioned, it is too unphiloſophical to admit 
of any ſuch being, without any evidence, demon- 
ſtration, or perception of its exiſtence. | 


Q, IX. What is the reaſon or cauſe why the Lipht 
emited from the Sun to the Moon, and from it is re- 
flected to the Earth, has loſt its power of acting upon 
the pre-exiſting Fire, and putting it in motion in right-. 
lines, and cauſing it to move with great velocity and 
force? | 


It. has been demonſtrated before, p. 54. that 
light has this power when it is emitted from the 
ſun : And that it has loſt, and has not this power. 
when it is reflected from the moon, p. 63. Yet. 
it ſtill remains to be light, and to ſhine as light, 
and to paſs on with great velocity in right-lines, 
but can give no motion to the præ- exiſting fire, or 
excite the leaſt ſenſation of heat, not even to the 
eaſieſt moved thermometer. 


94 The NaTuzz' ind ProrrntrEs 

Has the light loſt that power by being ſo re- 
fleted ? Or does it ariſe from the diminution of 
. the number 'of the rays of light, by their diverg- 
ing, and being ſcattered by the ſpheroidal figure of 
the moon ? This laſt does not ſeem probable, when 
we confider that the rays of light are reflected from 
every point of the ſurface of the full moon, whoſe 
diameter is ſaid to be 2175 miles, to the ſurface 
of Villet's ſpeculum, whoſe diameter is but 43 in- 
ches, as every part of the face of the moon is 
ſeen in the ſpeculum; and-conſequently thoſe rays 
ſhould ſeem to converge in proportion to the dif- 
ferent magnitudes, and their diftance,' ſince” every 
part of the face of the moon is ſeen in the ſpecu- 
lum; though no doubt but that an immenſe num- 
ber of rays of light are fcattered by the ſpheroi- 
dal figure of the moon; but as thoſe rays of light 
are reflected; and converge again into the focus 
of that ſpeculum, whoſe diameter is but half an 
inch, where a moſt refulgent light is ſeen, (little 
inferiour to that which is received from the ſun, 
upon the ſame ſpeculum, and reflected into its 
focus, ) yet no encreaſe of heat, or fire, is per- 
ceived there. Therefore the difference between 
the number of the ſcattered rays by the ſphe- 
roidal figure of the moon; and the number of 
the converging rays from every point of the face 
of the moon to that focus, ſhould be calculated, 
as near as we can; (though it may be impoſſible 
to know exactly what the number of either are, 
eſpecially the latter,) that we may more reaſon- 
ably gueſs whether it is from hence that the light 
has - loſt its power of acting upon the fire, and 
putting it in motion? Or from its having loſt 
that power by acting on the fire in the moon be- 
fore? Or from what other cauſe does it proceed? 


X. 


r IRE. 3 


tis 


xX. Is the Li br which is a WA the 88 
= 45 erent Light from that which is emitted from 
Fire? And wherein do they differ? 


Though light and fire have ſome propettigs 
| which are common to them both, as ſhining and 
giving light, &c. yet they have others, wherein 
they differ greatly; as the one is always producing 
ſome degree of heat, but the other not producing 
it; alſo in the colour of their light, and in ſome 
e particular W which ſhould be 11 

ed into. 


* Xl. I not Flame * its Light produced 55 
the action of the particles of the Fire, on the par- 
ticles of the pabulum, and the reaction of theſe upon 
thoſe, by which the particles of the Fire are put in 
motion in right-lines, and thereby become wit vole, or A 


Light ? 


* — * 


Q. XII And are not the n Nn of 

the pabulum ſo minutely rarified, expanded, and divided, 

by the ation of the Fire on them, that they become 

Jpecifitally lighter than the air, therefore, they aſcend 

and carry. the particles of the Fire which are in 
action with them upwards, (as Fire has no gravity ) } 

to a certain height, till the Fire paſſes off by its re- / 

pulſive ag in right-lines, and Jo Produces flame 

and a a 


2. XIII. And as the achion of the Fire on the 
particles of the pabulum, ond the reaftion of theſe 
upon thoſe are the greateſt in the axis of the — 7 
not the particles of the Fire retained the lon 


W 6 2 in the axis of the* flame,” a he thoſe 
WS - which 
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which are the neareſt to the ſurface of it, continually 
paſs off by their repulſive power 10 their ſtate of reſt; 

and 1s not this the ragen or cauſe oy all flames aſ- 
ſume the figure of a cone? 


Q. XIV. 1s not lightening produced from a much 
greater quantity of Fire being collected into one cloud, 
either by its motion, or by the directing power of light 
from the Sun, and retained by the water in it; anda 
"much leſs quantity of Fire into another cloud, or into 
that part of the earth below it, which cauſes the re- 

pulfive power of Fire to exert itſelf, and reſtore the 
2 to its ſtate of equilibrium again, with great ve- 
locity and force? And does not the fire become viſible 
by moving in right-lines- from one-claud to the ny or 
to the earth? | 


| . XV. And when the Fire is thus in MINER __ 
it not ignite the ſulphurous exbalations which are float- 


ing in the air, and ſo cauſe or encreaſe the flaſh, 


which exhalations it did not aft W whi . it was in 
116 ſtill flate ? 8 


Does not the 37 woe Saga anell which is often 
r after a ſtroke of lightening, and alſo 
after the ſtroke of fire from an electrical machine 
confirm this; and is not the flaſh of lightening 
rendered viſible obliquel X or much encreaſed b 
the ignition of thoſe ſulphurous Ao which 
are floating in the air at time? | 


Q. XVI. Are not Comets great bodies, which were 
ordained by th: great Author of Nature, to carry Fire 
* one part of infinite ſpace to another, in order to 
eftore and preſerve the equilibrium of Fire ? Which 
lei might, in | proceſs of time, Li changed or de- 
* 


of FIRE. T * 
Proyed, by the great and rapid motions, and conti- 
nual collection of ſuch great quantities of Fire, by the- 
many great celeſtial bodies in ſuch a continual ſcwift 
motion? n 


That all bodies in motion do collect fire in 
proportion to their quantity of motion and attri- 
tion, has been demonſtrated before Law I. p. 30. 
and that all the planets, and probably moſt of 
the other celeſtial bodies, do move with great ve- 


— 


locity, is certain; and, therefore muſt continual-- 
ly collect very you quantities of fire; which pro- 
bably, in proceſs of time might become fo great as 
to over- balance and overcome the repulſive power 
of fire, (eſpecially where the motion is ſo great 
and continual, and the diſtance to which the fire 
is to be repulſed, is ſo great alſo,) that it might 
in proceſs of time, overcome and impare, or de- 
ſtroy the equilibrium of fire, if infinite Wiſdom 
had not ordained ſuch bodies as comets are, to 
carry fire to ſuch immenſe diſtances and places, 
where there is the leaſt quantity of fire; and 
thereby reſtore and preſerve the equilibrium of 
For as the revolution of the great comet, ſeen 
in the year 1680, is ſuppoſed to be performed in 
the ſpace of near 575 years it muſt paſs to an 
immenſe WIE in that Fe time, as all comets. 
move with ſo great a velocity and rapidity, eſpe- 
cially” when they approach their * 1 — | 
conſequently muſt collect a prodigious great quan- 
tity of fire, as they appear to us to do; and carry 
it from one part of ſpace to another, to an im- 
menſe diſtance, and diſſipate and diſperſe that fire 
ſo collected, when they come to the intermediate 
ſpaces, or their aphelions, where their motions 
161 
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are the ſloweſt, and "conſequently. the repulſive 
power of fire will exceed the collective power, by 
their ſlower motion the moſt there, therefore th 
muſt diſperſe and diftribute the moſt fire there; and 
as few or no bodies exiſt or move in thoſe ſpaces, 
there will be the leaſt quantity of fire in them, and 
conſequently the © repulſive power of fire will be 
the ſtrongeſt, and the moſt fire will be diſperſed in 
them, in order to reſtore the equilibrium of fire. 
At leaſt, this hypocheſis, for ſo I muſt but call it, 
ſedms to be more rational, and more probable, and 
likely to be true, than any hypotheſis that 1 have 
yo es relating-t0 the uſe and office of comers. 


2 XVII Are not wwhat are al tales eleftric 

attrachion and repulſion, folely produced by the motion 
and action of Fire according. to its Irws, without any 
real atiration or repulſſon exiſting *betzween the elec- 
irical bodies, and be light bodies wwhich are en 
10 be attracted and Tepelied by them ? 


Are not the conſtituent rp of thi Aer 
or glaſs globe, or tube, put into a ſtrong vibra- 
ting motion by the friction of them; and does not 
that vibrating motion and attrition, attract and col- 
lect the fire out of the circumambient air to thoſe 
bodies ? And does not the 'fire, though inviſible, 
carry ſuch light” ies as are floating in the air 
with it, to the amber or glaſs, ſo long as that vi- 
brating motion continues? See Law I. And When 
that motion ceaſes, does not the fire by its repul- 
ſive power, Law II. recede, or is repelled from the 
amber or glaſs into the air, to its ſtate of equili- 
brium and reſt again, and fo carry thoſe light bo- 
dies with it back again into the air? Which action 
Is In called the repulſion of electric * 
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ns the PROS bs called the e of elecuie 50. 
dies? And are not both theſe performed ſolely by 
the motion of the fire, without any real attraction 
or repulſion exiſting between the amber or 4 
and thoſe light bodies? 24 * 
For it is evident that neither a n plas; 
will either attract or repel thoſe light bodies when 
in a ſtill ſtate,” and without that previous friction 
and attrition,” which. puts their elementary parti- 
cles in motion, and that motion and attrition eol- 
le&s the fire, and it carries _—_ mm 
it t to and from them n 231 3 Ito 1015 
Qs XVIIL 4. not all the diane . 
which have been yet made, only” ſo many experiments. 
made on pure elementary" Fire and — , notion? 
And will not theſe laws of motion f Fire, elearly-and 
fully account for all the phenomena” and each — 
wy electrical experiments obich woe been 4 x pan 


f'* 8 Bo 


Though theſe clerical experiments have not 
been generally thought to- be experiments. made 
upon fire, or at leaſt, but ſo by very few-perſons, 
if any; yet I have all along W them as 
ſuch, ever ſince they have been ſo much in vogue; 
and it appears very clearly to me, that they are 
ſo; and I queſtion nbt, but that they will as clear- 
ly appear to be ſo, to all others, who duly exa- 
mine, and properly apply them. And alſo that 
we may rationally, clearly, and ſatisfa ac- 
count for, and explain all the appearances: and — 
fects, which are produced by electrical e 
ments, from and by che Laws of Motion of — g 


Q. XIX. Is nor che 4 mutual attraBlion zee 5 


Fire and 2 bodies; and alſo between Fire and 
Na; 


80 The NATrukE and PRopERTIES 


Water? Though the two laſt are commonly thought 4 
be oppoſites or antagoniſts to each other. Fn 7 


Fire being detained by the metalic coating on 
the inſide of a gas receiver, for ſome time; and 
its being attracted -5 the ſmall points of metalic 
rods, and its being ſo eaſily and quickly convey- 
ed from place to place, without being diſſipated 
r by metalic wires, ſeem to confirm 
| Alf fire being retained in the clouds which are 
water only, in a conſiderable quantity before thunder 
and lightening; and its being conducted by wet- 

lines, and by water in rivers ; and its being retained 
for a conſiderable time in water when: hot, ſeem to 
induce us to believe that it is. But ſome further 
experiments are wanting to demonſtrate this more 
clearly; and whether the attraction is in the fire, 
or in 4 metals and the water, or mutually in 
them both, and how it acts. 


Q. XX. Is not magnetic attraftion cauſed * per- 
formed by the motion and action of this pure — 
tary Fire or iber? 


Knives and pieces of iron, acquiring a magne- 
tic virtue, or the power of attracting iron, by be- 
ing ſtruck with lightening, which is this fire, and 
their retaining that magnetic power for a long 
time after, as obſerved in the Philofophilal Tranſ—- 
_ ations abridged, vol. 8. p. 505. and p. 742. and 

Van Lewenhook's obſervation, that iron by being 
placed in a north and ſouth poſition for a long 
time upon the ſteeple of the church at Delft in 
Holland, had acquired a ſtrong magnetic virtue by 


it, as if „„ touched with a ſtrong load- ſtone. 
Though 
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Though it is poſſible that it might have been 
ſtruck with lightening in that time-. And the ar- 
tificial magnets invented and made by the inge- 
nious Dr. Gawen Knight ;, to which we may add, 
the great quantity of this fire, which is continu- 
ally collected at the equator by the motion- of the 
globe, as at p. 46. and its being as continually 
repulſed from thence towards the poles, ſeem to 
countenance this ſuppoſition, but more obſerva- 
tions and experiments are neceſſary to confirm and 
demonſtrate this to be true, before it be received as 


Q. XXI. Is not the quantity of Fire collected by 
Bodies in motion in any given ſpace, as the quantity of 
motion and attrition direttly? Or is it as the ſquares 
of the quantity of motion and attrition in that ſpace? 


From thoſe few obſervations and experiments, 
as well as computations which I have made, it 
ſeems to be as the quantity of motion and attri- 
tion directly. But this ſhould be clearly demon- 
ſtrated and certainly known; as no doubt but it 
may: Then many curious queſtions, both relating 
to the motions of the planets, and their different 
degrees of heat and coldneſs, &c. But alſo rela- 
ting to the motion of other bodies, and their de- 
grees of warmneſs, heat, and coldneſs, might be 
more certainly ſolved. N n 
Can this be certainly known, by the motion of 
two iron plates one upon the other, as before, 
Law I. by being moved with different velocities at 
different times, and the application of accurate 
thermometers at thoſe times? Or by the motion 
of any other bodies, and the uſe of thermometers 
or pyrometers, applied at equal diſtant times, ſo 


82 The Naruxk and ProPERTIES 
as to meaſure the encreaſe of the quantity of heat 
or fire, as the quantity of motion and attrition in - 

thoſe bodies is encreaſed ? Or if an experiment 

was made in the fartheſt northern parts of the 
earth to which Europeans fail, as at Spitſbergeen, 
with an accurate thermometer, and with a concave 
ſpeculum, and a pyrometer placed in its focus, at 
the ſame time, and for a certain given time, and 
exactly obſerve how the mercury riſes, and the 
pyrometer extends; and repeat the ſame experi- 
ments every five degrees, as they return ſouth- 
wards; may not the quantity of fire collected by 
the motion of the earth at each of thoſe diſtances 
from the pole be meaſured, and then be compa- 
red with each other, and again with the quantity 
ariſing from a calculation of the quantity of mo- 
tion of the ſurface of the earth at each of thoſe 
diſtances; fo gs to find exactly the quantity of fire 
collected by bodies in motion, and whether it is 
not as the quantity of motion and attrition di- 


Q. XXII. Is not that great beat which is always 
Found between the Tropics, ſolely ' cauſed and produced 
by the great quantity of motion and attrition of the 
earth, againſt the circumambient air or atmoſphere, by 
Thich ſuch a great quantity of Fire is colletted there? 
And is not the ſo much leſs quantity of motion and | 
attrition, at and near to tbe poles, the cauſe why ' ſo 
little Fire is collected near to them, or why it is ſo cold / 
| * f 


at tbe poles? * | 

That it is fo, is demonſtrated: before Corol. IN. 
p. 46. From which computation, it appears, that 2 
44 times as much fire will be collected at the e- 8 
quator, by the motion and attrition of the ſurface 


x | of 


4 | 
en anno ff WIRE i. By 


of the earth, againſt the circumambient air or at- 
moſphere, as there will be collected by its mo- 
tion at one degree from the pole; and is ſo much 
fire or heat, as will cauſe. Fahrenbei's thermometer 
to riſe to 86 or 88 Ae at the equator z when 
at one degree — pole, the quantity of fire 
collected OY be pom — and the coldneſs 
ſo great, as to cauſe the mercury in the ſame ther- 
mometer to deſcend as low as 2 degrees, or to o, 
and fo they are both found to be by obſervation. 
Iet it is obſerved, that a much greater pred 
of light is emitted from the ſun to the pole in the 
ſammer ſeaſon, as the ſun is then always above 
the horizon, than theres emitted — 4 the ſun 
to the equator; though it is always ſo much warmer 
at the equator, than it is at the poles.” Conſe- 
quently, a that light which is emitted from the 
un, was real fire, as is generally ſuppoſed, it would 
be warmer at the poles in the ſummer, than it is 
at the equator, which is contrary to all obſerva- 
tions and fact. Conſequently it proves that fire 
is not emitted e ſun, but light only, Needs 
is not fires hu a very n Pr 5 


1 Q XXIII. 4. Jupiter in e, cat 
"a ort a ſpace of time; does no 
that rapid mation fuch a great ; of Fire, 

as to cauſe it to be a in „ as it it o 


our earth; notwithſtanding his great diſtance from the 
ſun, through whichgſpace the Taght from the. Sau bar 
to paſs to act on the Fire i in — 5 


As he A Meter of Jupite e 1 to e to * 
of the earth, às 107%, is — 104, Vz. equal to 


82504 Engliſh miles, and his circumference 
2592987 miles: And as he is found to revolve 


on 
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on his axis, once in 9 hours and $56 minutes, but 
For brevities ſake, we ſhall here take the even 
number of ten hours. 
Then every point on the Farace of Jupiter, 
near” the equator, muſt paſs through the ſpace of 
< 2592987 miles in every ten hours; but as, ſpheres 
in motion do not paſs on in right-lines, but de- 
ſcribe a cycloid in each revolution; ſo every point 
on the ſurface of Jupiter, will deſcribe a cycloid 
in each revolution; and the length of every cy- 
cloid is four times that of the diameter of its ge- 
nerating circle : And as the diameter of Jupiter's 
circle is computed to be 82504 miles; conſe- 
quently every point of the ſurface of Ju piter, 
near his equator, muſt move through the ſpace of 
330017 π miles in every ten hours; or, 33001 25 
miles in each hour, which 1s near 550 miles in every 
minute; and is a little more than 25 times ſwifter 
than the motion of the earth! Howqgprodigiouſly 
mou and rapid is this motion of Jupiter's ſur- 
e! Even more than 91: times ſwifter than the 
motion. of a ball fired fromthe largeſt cannon, 
which is found to move to move only 600 feet in 
a ſecond of time, which is but little more than 
6 miles in a minute; whereas Jupiter's ſurface 
moves 550 miles in every minute! This exceed- 
ing great and rapid motion of Jupiter, muſt 
duce a very t attrition, between his er, 
and the air of his atmoſphere; and; conſequently 


muſt collect a very great . 'of fire my 
moment of time. e 142 emen 


And as the velocity of, Ju iter's ee. » 1% to 
the l — 2 
26 to 1: And as the learned and ingenious Dr. 
Halley, has computed that the heat of the ſun in 
Jupiter, (ſup that all heat, or fire, is * 


f FIRE. _ 


ted 7 ſent V Nee is HE he: IR... 
fifth part.of what is on the earth; but as the ſur- 
face of Jupiter moves twenty-five times ſwifter 
than that of the. earth, and conſequently collects 
twenty-five times as much fire; if we ſuppoſe, 
that the quantity of fire collected by bodies in 
motion, is as the quantity of motion and attrition 
directly, as it appears to be; then the quantity of 
fire collected by Jupiter, will make it as warm on 
Jupiter, as it is on this earth; though the light 
emitted from the ſun to Jupiter, to act on the 
fire in him, may be ſo much longer i in panne 
and ſo much lefs in quantity on him, as to act 
but with one 25th part of the force on the fire 
on Jupiter, as it does on the earth, yet it will 
eh pe 1 M dn on 
But if it be ſuppoſed The io acts, bias 
collected by bodies in 5 we is as the ſquares of 
the quantity of motion and attrition, then che 
quantity of fire collected by the motion of Jupi- 
ter will greatly exceed the heat an darth, and ren 
der Jupiter much too hot for ſuch beings as we are, 
to live in; rather than too cold to 5 oy 
by ſuch beings as we are, as the le 
gory and Halley, and ſome other l nomers 
| — ſuppoſed. Is it not rode ws 'more 
probable and reaſonable to ſuppoſe that the quan- 
tity of fire collected by bodies in motion, is as 
the quantity of motion and attrition directly? And 
if 10. then Jupiter is equally as warm, and as in- 


e ele 8 more a- N | 


pleaſant, as all nights there are moon 
| maine ay. ny h the bg 
e 


- 
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Q. XXIV. I not ibe graateſ quantity of Hire c 
fed, and retained in thoſe ſpaces, where there is the 
greateſt quantity of motion and — 4 the mm 
of condenſation of the Fire county * 1 11 


Q. XXV. Aud it theng: * the 2b x mi 


££ Tie exiſting, where the leaſt motion, and the moſt 


light, and rare bodies only are; er, where the maſt 
Peg vacuum is, and e . ? | 


It appears from many experiments, that theſ 
are botk true; atleaſt ſo far as Waden and 
fire depends upon motion. A 
As we obſerve that fire, when it is r in 
ſo great a quantity, into the focus of Villel's ſpecu- 
lum; it inſtantly eſcapes. out of that focus, by its 
own repulſive power, the moment that its ſupply 
is cut off: But when it is collected into an iron 
or braſs ſphere, either from the ſame focal fire, or 
from any other or common fire, that it is retained 
in them for a. conſiderable: time after its upp is 
cut off, and removed from ung | 


Q. XXVI. What is the 1 pr the Fire is thus 
Fetained ſo long in ſuch ſolid bodies, through which it 
can ſo. freely and feiftlyapaſs, as we ſee it does 
through wires made of , thoſe metals? Yet inſtantly ef- 

from the eee ae ee no N 


Capes 
doch is OWL | Te 


it the corportal maſs of the iroh or brak, that 
retains the fire in them, as there is no other body 
or being, but them and fire in that ſpace, which 

fill? Or is it not rather the vibrating motion of 
their conſtituent particles againſt the elemetary par- 
ticles of the fire, ad their action and reaction 


11 upon 


* 
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upon each other, which both collegs and retains 
the fire in thoſe bodies ſo long? For we ſee that: 
fire will not retain fire, either in them, or in that 
focus, or in any other ſpace; but on the contra- 
= mo iefelf r by: its repulive Power. 


Qui XXv l. Does ** then as ; matter, attra and 
retain the particles of the Fire? Or is it the vibra- 
ting motion and attrition between the particles of the 
Fire, and the- particles of the iron or braſs,) which 
being firſt put in motion' by the penetration of 

the 756 that motion afterwards attrat3s and retains 

the Fire in them, for jo long a time, as it continues 
there? And 1s it not. . hence, "that thoſe bodies, 
which are the moſt denſe, hard, and elaſtic, collect the 
moſt Fire, and retain it the 15 ngeſt in themſelues? 
Wihilft thoſe bodies, which rc. moſt light and rare, 
and the leaſt elaſtic, ſuffer the Fire to 2 the ſoon- 
* our Aeg e N | 


It appears from various experiments, 425 it is 
1280 matter, as body or matter, that either attracts, 
or retains the fire, but as matter put in motion, 
which both attrafts and retains it. For bodies at 
reſt, neither repel, attract, nor retain any fire, 
more than is in an equal ſpace in the circumam- 
bient air. Take three ſpheres of the ſame dia- 
meter and magnitude, one of ſolid iron, another of 
heavy hard wood, the third of ſoft light wood, 
immerge them all in the ſame boiling hot water, 
till they and the water are all of the ſame heat, 
or boiling hot; and you will find that the ball of 
ſoft-wodd, will be the ſooneſt boiling hot; the 
hard wood the next, and the iron the laſt of all. 
Take them out of the water, and expoſe them all 
12 1 Er A hg in which 


r - coibod -e bn nm uy 
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* ſuſpended, are all equally cold; and 


3 chat the h 
- the the heavy wood the next, and 
che iron ſphere will retain the hear or fire a mp 
derable time after them both. 
Hence it appears, that the more dens; and hard 
that bodies are, the longer time they require to 
be made equally hot with bodies that are more rare, 
when they are both equally expoſed to the ſame 
degrees of heat: And when: they are heated alike, 
they require ſo much the longer time to be re- 
duced to the ſame degree of coldneſs with rarer 
bodies. Conſequently, the times of receiving, and 
the quantity of fire received, and the time of its 
being repulſed and emitted out again, till it is 
teſtored to its ſtate of equilibrium, wil be as 'the 
quantity of matter contained in bodies of the fame 
magnitude. But when it diſperſes itſelf, by its own 
_ repulſive and. penetrating power, it will he diſtri- 
buted through all bodies, and all ſpace equally alike, 
{if not hindered by ſome other of its laws,) but the 
times of its doing it, will be as the ee 1 
matter in bodies. 


2. XXVII. Does not the 2 of a av i by #ts 
preat elafticity' and expanſion by Fire, more encreaſe 
5 aftion of Fire, ty encreafing tbe motion and attri- 
tion between the particles of tht” Fire, and the j 
cles of its palulum, or other bodies igmted, as olfo of 
he air, ikan it does by its gee or ere . 


though part by both? 


IA 
ments: As by the fire not acting on various forts 
of — and cauſing them to burn in vacuo, 


but diſſipa ing and dipering ae cquall through 
is pabulum, and all other bodics, every way by 


vo. 
ſphere will cool 


a ww ww. 


_ 9... — 1 * 


a %, RR ly * 
eas ns tiitrmhimgheis air is freely ad 
mitted, or directed to the fun with force, as from: 


 _ a-;pair of bellows, &c. It acts upon the” fire, and 


cauſes it: to move with force, and the fire rarefying 
and expanding the elaſtic particles of the mite 
them tb act with greater force upon the fire; and 
this action and reaction, upon each other, greatly 
encreaſes the motigh and attrition WO - 
and on the pabulum. alſo,” and both collects 

fire, mad een 3 . 27 


pair o large bellows, © much encreaſes the action 
of fire, and cauſes it to melt and flux the hardeſt 
metals. And hence it is, that a piece of ſolid irom 
being heated in the fire red-hot, then taken out of 
the — and inſtantly placed before the mouth of 
a pair of large bellows, and the cold air ſent from 
them, upon the hot iron, with a ſtrong blaſt; with= 
out any addition of more fire; (but — * that en- 
creaſed motion and attrition collects,) ſoon” cauſes 
that hot iron to melt, and that ſolely by the en- 
creaſed motion and attrition, r en 
of the cold ait upon dhe . . 


5 XXIX. 1s not the quantity of fire recipe and 
retained in bodies heated, as their denfities, their elaſ= 
ticity, and the quantity of motion and attrition of their 
elementary particles, with the dementary 1 f 
* Fire, cg? | 


All c 
bund this) ſo tar as they have been carried, in re- 
to ſolid bodies. But there are certain expe- 
timents which. contradict this, with reſpe& to ſome 
Mn I bodies, in ar ſeems 1 bo 
me 


ww 
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fon very abſtruſe, and yet hidden cauſe, why fire 
not able to heat ſome fluid bodies beyond a cer- 
thin deg. For we know from experience, that 
no fluid can be made to retain more fire in its 
body, than will make it boil briſkly, let its den- 
fity be what it will: Vet we find that fluids do 
not retain fire in their bodies, in proportion to 
their denſities ; for water can be made no hotter / 
_ 2x3 degrees in Fabrenbeit's ſcale, | becauſe it 

then bouls, and emits by that ebullition as much 
fire, after that, as it takes into itſelf; but linſeed 
a which is Tighter- than water, will retain ſo 
much fire, as will heat it to 600 degrees in the 
fame ſcale, before it boils, and then can be made 
no hotter ; and yet Mercury, which is 15 times 
denſer) er heavier: than that oil, can be heated no 
hotter than 600 degrees before it boils, and then 
can be made no hotter, n. 


as euch far, by the ebullition, e 


2 XXX. What is the cauſe 2 i which is is 
An than lindſeed oil, retains ſo much leſs Fire than 


it; And why lindſeed oil retains as much Fire as Mer 


cury, which is 15 times denſer or heavier than oll. 


Can this extraordinary phænomenon poſſibly 
proceed from the great Wil adur and tenacity of 


that oil; or is it from the different degrees of at- 


traction 'of the elements of theſe different fluids ?, 
And do not the particles of the mercury attract 
each other, as ſtrongly as the particles of the oil 
do? Or is there a ſtronger attraction between fire 
and ſuch bodies, as are the pabulum of fire, than 
there is between thoſe which are not? Yet we ſee 
that water attracts and retains fire. The true cauſe 
of thele is undiſcovered, - 

y > hough 


ER 


* 
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Though fire may be thus added, and conjoined = 


to bodies by art; yet, when nature diſtributes fire 
through bodies, i. e. when it diſpgrles itſelf by its 
own repulſive penetrating power through bodies, 


it is not in proportion to the quantity of matter, 
or denſity of bodies, but in an equal manner in 
the ſame quantity through all bodies, whether 
denſe or rare, and through all ſpace, whether empty 


or full; ſo that oy are all "ey wn $5 cold. 


Q. XXXI. I the expanſe ve. power, or irpulfor 
force of Fire, encreaſed in proportion to "the — 
of rays or particles of Fire collected? Or in 
tion to the | ſmallneſs of the aree of the 3 int 
re Or by both 2 F Wis | 


If we could certainly determine how ET X 
2 of fire, depends upon the number of its rays, 
or quantity of its elementary particles; and how 
much upon the condenſation of its elements, ſo as 
to be able to know. exactly: how. much the expan- 


five power of fire is encreaſed, in proportion to 


the ſmallneſs of the ſpaces into which it 1,conden- 
ſed; we ſhould know a great deal more o N 


ture, power, and force of the action of fire, hen | 
we do yet. If it be as thevarez themſelves, then 


its force will be four times greater on the account 


of its quantity, and four times on the account of 


its condenſation and expanſive force, Which is 
teen times greater or more violent from both th 


cauſes acting conjunctly. This is therefore — 


deſired to be diſcovered and exactly known. 


It appears from various experiments, that this 


expanſive power of fire, in reſpect to its denſity 


and number of rays, is very great: As, when this 
fire is Put in motion W As by the di- ® 


— 
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recting power of light from the Tin; and 
are ded upon, and reflected from Villers ſp 
culum into its focus, where the number of its rays 
are greatly multiplied, encreaſed and condenſed, 
with what prodigious great power and force it 
acts and deſtroys all bodies that are put there; 


» -and with what force and velocity it expands and 


reſtores itſelf from that focus, to its natural ſtate 
of equilibrium and reſt again, the inſtant that the 
el irradation of the ſun ceaſes to act on it. 
And we fee, that the expanſive power of fire, 
in reſpect to its condenſation and os. is alfa 
very great; by the exploſion of gun — 
what great hard ſolid rocks it breaks and ſplits into 
pieces; and what large heavy caſtles and walls%it 
| Vows up; and with what prodigious force and ve- 
Jocity, it ſends a heavy i iron ball to a great i 
from a cannon, _ | 


; . XXII. We want to e Ve- 
tocity of the motion of Fire is? Or, how much time it 
Tequires to paſs through @ given ſpace i ? Or, bew YR 
it paſſes in a certain given time ? 


An exact meaſure of the ac of the 1 motion 
of pure fire, is very much wanted, as jt is-a thing 
of great importance towards the ſolution of many 
curious, ufful, and material queſtions in Philo- 
e fire is a body which moves from place to 
place, with great velocity, is certain: And that it 
moves. with greater or leſs degrees of velocity, 
as it is more ſimple and pure; or as it is more or 
les combined with, or joined to ſome other bodies; 
or, as it is more or leſs reſiſted and retarded by 


” ifferent. mediums through which it paſſes; and 
EE 1 
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as it is more or leſs condenſed into 2 Rents from 
whence | it is Een is very probable. 

Let 85 2 75 the Pn 2 N 175 * 

| E ing ſtars, w ulphu- 
gor bodies, collected and i * gh: Fg Fu nd 
the fire ſo joined to that 9 pabulum i in 
them, does not move with * eat a. velocity, aa 
common lightening does; as the lighten 
ing ignites the ſulph urious Pd; Which 
in the air, as it paſſes. it ſeems. to, 
— with Gmenhat leſs velocity than the pure 
fire, which is diſcharged from an electrical ma- 
chine; and this again probably moves with ſome- 
what leſs velocity, than, the pure fire, which is 
ropelled by light, or that fire, which is reſtoring 
itſelf from the condenſed focus of Villet's {pecy- | 
lum, to its ſtate of equilibrium and reſt ; 

That ingenious experiment, which was made 
ſeveral of the worthy members of the honourable 
Royal Society, in order to meaſure the velocity of 
the motion of fire, by extending one piece of 
wire four miles, and another one mile, merits 
much applauſe; though it did not ſucceed accord- 
ing to expectation; becauſe they found the velo- 
city of the motion of fire to be ſo excceding great, 
that neither the human mind, nor inſtruments 
made uſe of, could divide time ſo minutely, as 
to meaſure its 1 Though even that motion 
of the fire was prob ly very Conte retard os 
ed and abated, hy its paſſing through ſuch a denſe * 
body as the wire is, to ſo great a diſtance. : 

Would it ſucceed any better, if one wire could 
be carried on in a circular, or often returning fi- 
gure, to the length of one hundred miles, and 
another half, or a quarter of a mile? Or is its 


velocity ſo great, that 10 human mind, * 
| Y 
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by the beſt inſtruments, is not able to divide time 
ſo minutely, as to be able to diſtinguiſh and mea- 
ſure its velocity, even in that great difference of 
200, or 400 to 1? Or can any other method be 
found to meaſure its lack? 1 8 
The great Sir Iſaac Newton, and the ingenious 
Reaumur, have meaſured the velocity of the mo- 
tion of Light, which is as ſubtile a body, and pro- 
bably moves with as great, if not a greater -velo- 
city than fire; therefore, it is hoped, that a me- 
thod will be found out, by which the velocity of 
the motion of Fire, may be meaſured allo, 
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The Reader is deſired to correct the following Errors of 
- Page. Tao Ent Las by | | 
9. 28. moveable, read mutablwe. 

- 35.0" = - rarification, read rarefaction. 

23. 22. dle vi. © | If | 
51. + after - with, add Earth. IT fo, 

I, » | 
* 4. for beiog, read being. 
» f0 is, read in. ; 2 Ws | 
33. i — Surface of Sphere. | 
23. dt move. IT 
32. read as the Velocity of the motion. of Jupiter's 
is to the motion of the ſurface of the 
k earth, as, 3 : | 88 4 
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